
GENERAL REPORT 

0 1  TBl4 

OPERATIOMS 

a% "Prrs 

OUFPlMG THE SURVEY *EAR 

181 1-12. 

0P.mm.L - ' 

. u -  





G E N E R A L  R E P O R T  

O N  T H E  

O P E R A T I O N S  

OF THE 

DURING T H E  S U R V E Y  Y E A R  

PItEl'AHED I'A'DEI1 THE DII~I3CTION C)F 

(:OI.ONEL 8. G. 13ITK1ZARDl C.S.I., H.I4:., F.H.S., 
SUIlI'ETOR GENERAL OF INDIA 

Pr inted  nt the Pl1oto. -Lit l~o.  Office, S u l ~ e y  of Itldio, 

C A L C I T T T X ,  

19  1 : I .  



PRINTED AT TKB 

Pnoloouunlc AND L ~ r n o o ~ ~ r n r c  OPPICB, BUUWT OF INDIA, 
14, Wouu STUEBT, 

CALcclT*. 



GENERAL REPORT 

SURVEY O F  INDIA 



AGENTS FOR T H E  SALE OF INDIAN OFFICIAL PUBLICATIONS. 

LONDON. 1 FOR MAPS ONLY. 
A. CONSTABLE & CO., 10, Orange Street, 

Leicester Square, W. C. 
P. S. KING & SOX, 2 and 4, Great Smith 

Street, Westminister, S.W. 
KEGAN PAUL, TRENCH, T R ~ ~ B N E R  & CO., 

68, Carter Lane, E.C. 
B. QUARITCH, 11, Grafton Street, New Bond 

Street, W. 
HEXRY S .  KING & CO., 65, Cornl~ill, E.C. 
GRINDLAY & CO., 51, P&rliament Street, S.W. 
T .  FISHER U N ~ I N ,  1, Adelphi Terrace, W.C. 
W. THACKER & CO., 2, Crecd Lane, Ludgate 

Hill, E.C. 
Luzac & Co., 46, Great Russell Street, W.C. 

EDINBURGH. 

OLIVER A N D  BOYD, Tweeddale Court. 

DUBLIN. 

LONDON. 

ED\VARD STANFORD, LTD., 12-14, Long Acre, 
W.C. 

INDIA. 

~11AcKElt, SPINK, & CO., Nos. 5 and 6, Govern- 
ment Place, North, Calcutta. 

WEWMAN & CO., NO. 4, Dalhousie Square, 
Calcutta. 

TIIE S E C I ~ E ~ A R Y ,  Scrioot BOOK SOCIETY, 
No. 309, Bow Bazar Street, Calcutta. 

RAI SBMIH M. G I J L A ~  SINGH & SONS, 
KO. 76, Lower Circu1;~r Iioad, Calcutta 
nnd Lahore. 

E. P o s s o x n ~ ,  LTD., 116, Cimfton Street. I THACXEH & CO., Ln., Kombry. 

OXFORD. D. B. T A I ~ A P ~ R E V A L A ,  SONS & Co., Bombay. 
B. H. BLACKWELL, 50 and 51, Broad Street. 

CAMBRIDGE. 

DEIGHTON, BELL & CO., Trinity Street. 

ON THE CONTINENT. 

FRIEDLANDER & SOHN, 11, Carl- 
Strasse, Berlin, Y.W.,  6. - ]  

OTTO HARRASSOWITZ, Leipzig - }Germany. 
KARL . HIEHSEMANN, 29, ] 

Kiinigsstrasse, Leipzig 
E R ~ E S T  LEROUX, Rue Bonaparte, 

Paris - France. 
J~ARTINUS NIJFIOFF, The Hugue- Holland. 

H ~ ~ . G ~ N B ~ T H A ~ ~  & Co., Madras. 

P ~ O P I ~ ~ E T O R ,  MAFASILITE P R I N T ~ N O  WOI~KS, 
Mussooree. 

SUPERINTENDENT, COVEHN~IENT PFIOTO-ZINCO- 
G R A I ~ H I C  DEPARTMENT, .Poona. 

Mr l .~s ,  STANDISH & CO., Kangoon. 

THACKER, SPINK & CO., Si~nla. 

MHS. C. WINTEII, The Picture-Gallery, 
Srinagar. 



P R E F A C E .  

This report is i~~tentlctl to I)e gcncral nnrl conciuc. AIore tlet;siled tlescrip- 
t,ions ; ~ n d  discussionq of ~.csult.; mill be fount1 in Volume 111 of the " Hccortls 
of the Snrvey oE India, 1911-12." 





C O N T E N T S .  

PART I. 
ADRIINISTRATION. 

... ... . . .  ... Adn~inistr:rtio~~ ... 
--- 

PART 11. 
SUIZVET UTOICK I N  THE FIELD. 

... Nortl lrn~ Cirr4e 
Rootll,.rn Circlv ... 
Enytwn Circl(* 
Tillllc ~f u~~t . turns  nngl costs 
T ~ b l r  of 1,rnqcss of 8 ~ r ~ t . y ~  

- . - - - - - 

PART 111. 
OFFICE WORIi. 

. . .  Ifti11 Pul~lic:ntiun 0tfic.1. 

... ... Dr:l\r.ing Ottirr. ... 

. . .  Engruvinq Ot l i c~  ... ... 
P11oto.-Litl~n. OWcr ... 
3Iup Rccor,l n n ~ l  Isauc Office . . . . .  ... 
Mhthcnintict~l I n s t n ~ ~ n c n t  Offict. ... 

PART IV. 
\ \ 'OliI< 1:OlL (.)'lTlIili ( K ) \ 7 1 < l : S J l E S ' ~  l)Kl'il1t'IAfEXrIS. 

\vOr1; i , , ~ .  I , IL ,~ . I .  G O F C ~ I I N ( . I ~ ~  ~ P ~ D I I ~ ~ ~ ~ ~ , ~ ~ ~ ~ ~  . . ... ... :;I 





I N D E X  M A P S  
hou~~c l  at  the en11 of t,his report 

1 Indrx t r j  ~ r ~ o c l r n  Survcys. Northrrn Circlr. 

2 .. ,, Soutliern ., 

3 .. .. Easteln ,, 
4 Index to thr pnl~licntion of modrrn s l le~ ts  of the onc-inch nlap of In<lia. Sortlirrn Circlr. 

i) ,, .. Sonthrrn ., 
6 ,. ,, E ~ s t e ~ n  ,, 
7 I n d ~ x  to thc l~ubLicntion of preliminary tditinns of thv sl~rc,ts of the o~lt--ir~ch lunl, of Indi:~,  Xor t l~r rn  Circlc. 

S Southern ,. 
I) .. Enstrrn .. 

10 Index to tllc ~niblicntion of Dcgree S h ~ r t s .  Scalp + inch = 1 mile. 

11 Index to tlir puhlicntion of Sherts of rllt* " India and lldjaccnt Co~mtrics" Sedcs, Bcnlc M,. 

I!! 1nd1.1 Clinrt to the Great Trigonomctricnl Sul.vey. 





GENERAL REPORT 
ON THE 

DURING THE SURVEY YEAR 

PART I. 

A D M I N I S T R A T I O N .  

1. This report deals witli the operations of tlie Survey of India  for t h e  
year ending 30th S e p t e ~ n l ~ e r  1912. 

2. The Hon'ble Colonel F. B. Longc, C.B., R E . ,  A.D.C., rctired, on the  
ter~ninat ion of l ~ i s  leave on the 31st October 1911, and  Colonel S. G. Rurmrd,  
C.S.I., RE. ,  F.R.S., was confil-med a s  Surveyor General of Inclia froni tlie 
same (late. 

3. Two Imperial Oficers Major J .  &I. Buru,  H.E.,  and Lieutenant 
H. G. Rell, R.E.,  died on the 18th Rlarch ant1 26th J u l y  1912, respectively. 
RIr. T. A. Pope retired fro111 the servico on tlie 11th February 1912, a n d  
Mr. Jolin Ecclcs, M.A., on 8th September 1912. 

4. No recrui t~ncnt  nr;~s ~ n a d e  e i t l ~ e r  for tlie Imperial o r  the Provincicll 
Service during the yci~r. 

5. Tlio cost of tlie department for tlie tiuanci;rl year ending 31st March 
1912, was Its. 32,83,294, against a n  cstirnated cost of Rs. 34,,56,050. 

6. The d i~ t~r ibu t iou  of the officers in the  v;~rious offices and parties is 
slio~vn in the :rccompnnying list. 
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PART 11. 

SURVEY WORK IN THE FIELD. 
1.-TOPOGRAPHICAL SURVEYS. 

- - - . . - - 

S O R T H E R S  ('IHCILE ( tr;,lr i111les I I I : ~ ~  SO. 1 I .  

7 .  .YO. 1 /~,irt!l,-Tl~is pirrty \vit,l~ its I I ~ ! ; ~ ~ I t l r ~ ; ~ ~ ~ t ~ r s  : ~ t  Sr iu :~g ;~~ ,  I ? I I I I ~  ~ I I I I ~ L ( ~  

wol,li i l l  t,llt: ~\'n.slrr~rir St ;~t ,a  ;~ut l  su~.vc!-(vl ;III a1.u;~ of 4,49!) stlt~nrc' nrilcs on till! 
1 illch = 1 rnilc? aei~le iu t l ~ c  I< ;LS~II I I~I .  11ro1)cr ; L I I ~ I  K i s l ~ ~ ~ t ~ g : ~ ~ i g ; r  v;rIIt:~s. l"iel'l 
o l )~~~~; i t , ions  \vc?l,e star+rtl in ;Lp~.il ant1 I,rougl~t t,o :L close I)! ~~li(ltl lc.  of 
Octol,Rl, 1lIt.l. 7'11c \ v i r ~ t c ~  of ].!)I 1-16, tl1oug11 ~uiltl, w i ~ s  ;I latch OIL(', i111t1 t h e  
sno\v ill tile 1ri;hcr I~ills of tlrr J<;isl~nrir valley 111ntlr \vo~,lc vrr!-  litt ti cult ill 
A1)1,il ; I I I I I  11;1y, i~11tI  i l l  t l ~ e  I C ~ S I I ( , I I ~ ; I I I ~ ; I  v;~lley it \vas ir11~)ossil)lt~ to  ( 1 0  :kll!' 
tllillg I)e~fo~.c .T~ule. liar these rcnsons t l ~ c  s t ~ . e n g t l ~  of t , l ~ r  p ; ~ r t y  It:td to  I,e 
inc~,c:tsctl I)y t r i~usfe~ .  nf I ~ i i ~ ~ t l s  f1.0111 o t l ~ e r  1)artics to roull~letc, t l~ r -  sc;~-;ou s 
progri~111111e ill til11~1. 

S. -\;,. ,? P(rt-I!,.-KO. 2 I'arty surj-ryetl ; ~ u  area of i , : X 9  sclua~.e ~rriles ill 
A ~ ~ r r i t s a r ,  Si;llliot, C;uj15nn-:il;1, L;rl~orc~, E'erozepore: e T r ~ l l ~ ~ n d u r ,  l I o s l l i i ~ ~ . p u ~ ~  
autl Gurtl:isl)ur tlistl-icts i~ntl Iii~prlrt.I~;~l;t S t i t t ,~  in the I'unjnl~. *-Il)or~t thrce- 
~ 1 u ; ~ r t r r s  of this \\.;Ls r e v i s i o ~ ~  of prCvio~1s 1-incI1 I I I ~ L ~ ) ~  nut1 the rcn~;Lintlcr new 
survey. Tlrc co1111t.ry n-as flat ;~ntl ol)ctn plitius escept  for a s~na l l  bit of Si\\.:llilc 
lrills in tl~c: Sort l l -Ei~st .  

1 .\.o. .: l1trt81!l.-Xu. I'i~rty co111pletc11 i l  revision survc!. of an a1.c.n of 
6 . l S i  sc1u;tre 111ilcs ~ I I  the  1-inell s c i ~ l ~  ill Jtor;~tlal):itl, 1Su1laoo. ]<areill!-, lInrtloi, 
1St:il1 ; I I I ( I  F;~rr~nlil~;il~:i~I tlist.ricts a~ l t l  ;I sn~;tll l)ort,ion of I<: i~npu~- Stntcr in tlte 
T111ite1l l'~,o\.inccs. T l ~ e  cor~nt ry  sl~r\-t>!-ctl \\-as Hat. ant1 n-ell c - ~ ~ l t , i \ - ; ~ t ~ d  \rith 
a fcrr- s;tr~(ly lir~olls in the tr;lct I ) ~ t ~ ~ - e t l r ~  the (:;trlges ; ~ n ( l  the l.:;irng;~~~g,.;t rivers. 
Tl~ol~gIr  tl~c! c -onnt~-~-  c;lnuot I)e c;~llctl well 11-oodetl, there ;rrr nulurrous nlxngo 
grove.; ; L U ~ I  all t,llc I I I J ~ I I  rnatls Ilave avenues of trc.es. 

10. . \ i 1 .  .4 I'(it.l,tt.--So. 4 I'arty contiunetl n-orlr in the Unite11 1'1-ovi11ces 
a1111 s ~ ~ r v t x \ ( l ~ l  ; I I I  ; I ~ C ; L  of 5,SOi  st111;1ro ~rriles in t11c (Iistriet,s of S i t : ~ p ~ ~ r ,  IIi~~.(lc>i, 
J3~~(*l<~1o\v, l ; i ~ ~ , ; t l ) i ~ ~ ~ l < i .  T<l~eri a1111 I < ; ~ l ~ r a i c l ~ ,  tliv \vt)~l i  in the two l;~ttcbr tlistrirts 
hc i l~g  o111y ;I s u l ) l ) l c ~ ~ ~ c . ~ ~ t ; ~ ~ . y  s~lr\.c>y. ' Y l ~ r  C : O I I I I ~ I . ~  S I I I ~ ~ P > - C ~ ~ I  1vi1s :I fl;~t ~ I ; I ~ I I ,  
gt?ncr;~,lly \vcll c~~lt ivnt , r t l  i ~ n ~ l  i~r tc~~*spc~~.sct l  \vi t l~ ;I I I  nl)r~rr(lit~~c'e of g ~ ~ ) \ . c ~ s .  (111 

t l ~ c  c;~.;t, of the ~ ~ o r l i ,  ]lo\\-c:\-c,r, ;11011g t,l~t' (&)~I. ;L 1tivr1. ;LII( I  its t ~ , i l ) ~ ~ t ; ~ ~ , i e s .  
occurre11 ;L I)ro;r!l tr;rc:t of cou11tl.y l y i ~ ~ g  nt :I. lo~vt\r level t.11il11 t,l1t1 s~~r~ . t . )unding  
pl:~in ant1 t-nt u p  I)! iunrl~ne~.;~hl(: strc:n~~ls ; L I I ~  I);rcI< \v;rt,e~*s. A ~I.;LVCI.SC scet~ion 
of this 1);~rty rnll t l ' i l ~ t ' l ' 8 ~ ~  to S U P P I C I I I ~ I I ~  old \\.or]< 1v11cre ncxress:r.ry. 'rl~tr 
C:nnton~tlcnt Section of this p:~rt,v W;LS e~t~ployccl 011 t811e surrey of the (Juct t :~ 
C':lnton~llent i~nt l  Civil s t i~t iou on t,hc sc;tle of 16 incl~cs = 1 mile. Tile :Lren 
of tl~cl ~ O I ' I I I C ~  is : \ l > o ~ ~ t  17 P I ~ I I ; I ~ V  ~irilcs, ;IUCI t ,h i~ t  of t , l~c  littter, 1 , 1 0 0  ilcres. 
111 i~tl~lititrn to  t l~csc ,  tllc Canton~nent  sertiou is also s ~ ~ r v c y i n g  t l ~ r  Qae t ta  Fort 
on t l ~ v  sca;~l(: of 50 foct = 1 inell, ( area :~l>out  6 3  i ~ ~ r c s  ), imtl i L  t ract  of 
~ \ . : ~ s t c :  I ~ I I I I ~ ,  (SOIIIC 7 0 0  RCI~OS),  Iyi~lg N. \Ir. of c : ~ ~ l t ~ o ~ ~ r ~ i e u t  linlits for tlre es ten-  

r 7 siorr of ri~ngc~s. 1l1o \\,hole of t l ~ u  fieltl worlr is uoi~ring completion nntl 
sllori)rl I)e l i ~ ~ j s l ~ c t l  l)c~cr~1111)1~1. rrr~st. Tllc. f ; ~ i r  tlr;l\ving of tllcsc nlq)s  is 
I)cillg e:lrlitvl 011 :It. t l l ~  s;1111o t8inie ;1e fie111 \\-or]<. l'roofs of L, c:lntoulllents, 
?%i:. .  .ill:~.l~:il):itl, I-Igtlt:~..il);i~l, Ibis:ilpur, Loral;J ant1 Fort  Snndclllnll, \\.ere 
rcccivc~l for c o l o ~ ~ r i ~ ~ g  r111ri11g t l ~ c  yvar. 

11. TIIP I'/o<j(rb Jr'iuct.ni~~ Belncl~))~,~~lt . -Tl~is  (l~t,ncI1111~11t C O U ~ , ~ I I I I ~ ~  t l ~ e  
\VOl'lc of tln;avl~rsill~ il.tltl Iirpiug 11o\v11 Imso lillcs. 335.t15 linear ~llilcs of Innin 
t8r:l\x,rst* ant1 1,011 9 6  1i11rn1 n ~ i l r s  of mi no^. traverse were Iaun, anti P,541 t,lleo- 
(lolit'(' stntjiolls Wctl.e fixrtl along t11c 1):lnlrs of tllc rivt!rs Sutlcj, Iin\;i, Clloll:i]> nntl 
. T ~ I I - ~ I I I I I ,  i l l  tlisb1,ic:t.s Hosl~iti~.pul., .IIII~)~I~;L, F C I ~ O Z C ~ I O I - ~ ,  l J ~ l 1 ~ ~ r c ,  R L o ~ ~ t ~ o ~ ~ ~ c r ~ ,  
Sinlliot, (fnj~,C~t, S I I : ~ ~ I ~ J I I ~  a1111 t T l ~ o l r r ~ ~ ~ .  492 corners of 164 scl\I;l.res u\.cre 
marl~ctl \Vit'h I)c~l~lrlancr~t I I I ; L I * ~ ~ - ~ ~ O I I ~ S  on hot,], I)nn]rs of tllr Snt,lc,,j :lllcl the 



J11elul11 rivel,s, t o  serve: i ~ s  Ilnses for t l ~ c  futnl-e t l e ~ i ~ i ~ l . c : ~ t i o ~ ~  of I~ountlarics in  
the  I ~ r t l  of these rivib,rs. 1.997 1)lot.tetl i~u t l  453 bountlary " 11111.sLiris " IVCI-e 
conlpletctl anrl 30 4-i11cl1 s l ~ e e t s  were traceil and supl)lictl in time to t l ~ e  
Set'tlelnent oniccrs of Hoshi,irpur, Unn, Ferozcpore, Yinlliot ant1 Shtlllpur. 
I3csides t,llcsc!, 189 aliscelli~ncous traces were  prep:^^-ecl, t~ut l  d l  t , l~e traverse 
s t ~ t i o l l ~  IiLid ollt tlllrillg t h e  se:lson were plot,tetl on 28 4-incll slleets. 

12. I n  atltlition to  t l ~ e  nl)ovn, 20 4-inch rivera.in bor~utlary sheets were 
plott,ctl i~ncl col~~l)iletl ,  1 0  sllcets typctl, 23 s l~ce t s  ti~lnlly complet,ocl, ant1 371 
village ~ ~ l n p s  \\-ere I-etlucecl 1)y piultngri~ph t o  t h e  scale of 4 inclles=l mile. 

1:). The tletnal~nlent also ciil.~.ie:l o l ~ t  tlle 25-i~crc r c c t , a r ~ g ~ ~ l n r  survoy 
in contiuui~.tiou of t,llo last, \-ear's worlc in the  renlaining tract c o n ~ ~ l ~ i ~ t ~ d e c l  
lly t11 I,o\vrr l h i  Do,il) C'nni~l. I u  all, tilt!- five tJl~ousilntl .'%acre rectaogles 
were 1~1~oliet1. Nei~rIy 40 pol. cent. of t , l~c  worli was tcsteil by tlie tnhsiltli~rs, 
nail) t i~ l~s i l ; ln~*s  ;~11(1 the S u r ~ ~ y  off~ccrs nntl 15 ~ c r  cent. was cl~eclietl \\-it11 the  
t l ~ ~ o t l o l i t c  t ~ ~ : ~ v t ~ l ~ s c .  4,782 l i~iear  lliilus of tlai~verse were ruu ant1 13,788 
thec>tlolitf: stations tisctl aucl it  is 11ol)cd t , l~nt  the  ~vhole of this tlemnrci~.t~inn 
~rorlc  will he tiuishctl l)y L)ecen~l)cr 1911'. 

14. l%c Ddhi Stwrc,~/ Detnc~/~l~~o~t!.-In connect,ion with t,he t ra l~s fe r  of 
t h e  capitid of Intlia fro111 C ' i l l c~ t t :~  to  L)pll~i, it T~\vn-p l iu ln i~ ig  Cotnn~ittee \\,as 
:~l?poi~itetl  a t  L)ell~i 1)y the  Go~-ernn~cint  of Iutlii~, nut1 to meet. tlie r e ~ u i r e m e n t s  
of t l ~ i ~ t  Comtnittcc, ortlers \vrI.e receive(l from (+o~-c~*nrr~ent  in  h l ~ r c l ~  1'312, for 
n 4-inch ro\-isiol~ survey of Dt.ll~i ant1 vic:il~ity, \vit,l~ coutoul-s a t  5ft. vertical 
intcr~-nls,  ;IS the  esisting Iniil>s were not consi~lcretl sufficient. This urgent 
nn:l spceinl 11-orlr \\-its ci11.ricr1 out 1 ) ~ '  iL ( l r tncl~lncut  from t l ~ c  Kortllern 
C'irclc unt.lcr the  inlmcrliittt: sul,crvisiou of Licut~cnnnt A. -1. Cl~ase,  R.E., 
t o  ~ v h o ~ n  3 I'rol-iucinl olticcrs nl~t l  18 srlrveyors \rere temporarily lent 
from Xos. 2, :i, CG 4 I'nrties to  (lo the lvorli. T l ~ e  rcvision of the  in;lp in the 
field n n s  completeti on 25th A1,ril 1012, i111t1 t.lie contollring 11y 5th htay, ant1 
30 copics of the Inal) in I)liLcli i~n t l  I~ro\\-11, repro!lucetl 1)y t,he Vnntlylie proccss, 
were supplietl t o  t , l~e  Committee 011 the 13t.lt nI:~y 1912. The lllil11 w i ~ s  
s ~ ~ h s c c ~ ~ ~ u ~ t l y  fair t lrn~vn ill S o .  3 P;~rt 'y ,  was completetl hy t h e  15th 
k l l l g ~ l ~ t  1:)12. 

SOVTHERN CIRCLE ( riclr. indcs map No. 2 ). 

13. .YO. G P/r~.t!/.-So. 5 Piu-ty surveyetl an nrca of 3,473 srluilrc miles in 
the  .T~~l) l~~~l!)orc,  N i ~ r s i ~ ~ g l ~ p u r ,  IT.osl~angiil)n!l, Cllllintl\v,irs nntl Bot,ill tlist,ricts 
of the C:t:ntr;~l l'rovinccs nntl io t l ~ c  Hllopnl ant1 C;\\-:~lior States of C'et~t~ml 
Tnrliit, i ~ n l l  t r i : l~gnl i~ t t>~l  :~11 area of "4!)3 st1unl.e n;iles in tllc Sngpllr, 
I:l~i~utl:il.i~, C!l1l1intl1v5r;r nntl Senni t l is t~- ir ts  of the (.!entrill l ' rovi~~ces.  Tllo 
11iLturc of tile conntry su~~voyct l  v ; ~ ~ ~ i c ~ t l  from tl~c: steep ; L I I ( ~  \vootietl l~i l ls  lying 
n o r t l ~  i1.11*1 sontll i ~ f  the va1lt.y of tlie S;~rl) ; l ( l i~ Lbiver to  the flat ; I . I I I ~  nut l r~l i~t~ing 
~ u l t i \ i ~ t ~ ~ ( l  Inn11 in that  vallcj-. 

16. ,\b. G / ' I /I~~!I.-~(.).  6 l'nrtv survc\-ell i ~ n  nren of 1,745 square miles in 
t l ~ c  Aliolit :r~!ll Yrotln5l tlistl.icts of I:cl.:il., i~n t l  in the  Adiltll)irl, N5nrler and 
l'n1-1)llnni clistrirts of Tlytlcl:il~:itl, t r i ;~ngnl;~tc~t l  a n  area of 2,ROO squibre miles 
in tho Altola i ~ m l  I : ~ ~ l ~ l i u i ~  tlistricts of I k r 5 r  ;~nt l  in t,lie ilurangi116tli ; ~ n ( l  
l 'nrl~hii~li tlistricts o f  Itj-tItqf~hntI, :IN([ trnycl.sctI 707 Iinci~r miles of hountli~ries 
of resc~rvetl f o l ~ s t s  in tlie lilcolir, J:l~ltldni~ ilntl Tootn15l tlistrict,~ of 15(br~r .  I t  
:dso surreyetl t l ~ c  ( ' i l ,~ l t r~~~rncnt  of Santn C:ruz. The country sar\-eye11 jvns of 
n vitrietl nature, the  I:u.g,.ct. ~ ,or t iou I~e ing  f;~irl>- open ; rather niorc than one- 
third, Ilo\rcvcla, \\-;IS covc.r.ctl wit11 forest g1.owt11, ant/, as  this II-:LS cotnl)inetl 
wit,l~ intricate g~.onntl, 11rogrt'ss was ticccssi'~rily HIOW. 

1 .  A-I,. 7 I+II./?,.-S~. ; I ' ; I I -~~  surveyctl itn area of 2,447 srln:ll,c? ~ n i l r s  in 
t 1 1 ~  so11t11 ]<; l l~nr;~ aIll[ J[;llaI)il~. clistricts of >Ti~tl~.:ts, in Atyso~.tb i111(1 i t1  C I I I I ~ ~ ,  
allti tria~,pl]:ltp~I 2,:jzl S I I I I ~ ~ I - ~  111ilp3 i l l  t l ~ e  S i d ~ ~ n  ; I I I I ~  X ~ I , ~ I I  iilscot c~istri(~bs 
of ,\[;~,lr:,s ;tlltl in >I!.~orc. Tlic c -o l~nt~ .y  \.i~ric.(l ~ I O I I I  tilt, Ion- lying intriciltc 
11utlrll;lting coll1ltry I,f tllc \vest co:tst, c o ~ ~ s i s t i n g  of cl~ltivnte,l  vi~lloys fringcd 
\\-it11 tlense grovt~:' of P;I~IIIS, to tllc 1)1)111 c~ , t -+ t s  of tlle j ~ ~ n ~ l e - c o r c r c t l  11-cstern 
( i l ~ i ~ t s  ant1 the 11l11111lnting pl;~tc:~u of hlpsorc to the east. 



I.--TOPOGRAPHICAL SURVEYS. 9 

18. ATo. 8 Pal-/!,.-No. 8 P i ~ r t y  surveyed a n  area of 1,650 srluarc miles in 
tllc AIalal,ar anrl Coiml~atorc districts antl in the Clochin an(l T ~ ~ L Y ~ I ~ C O ~ O  
States of Mi1dras, ancl trir\,ersetl 182 l inei~r  rniles in thc Travancore S ta te  of 
I\IIadras. Tile country surveyed in the plains coilsistecl of pi~tltly fields sur- 
rounded by dense groves of p l ~ n s ,  and, in the I~ills, consistetl of forest whicli 
generally hecame denser a s  the elevation increasetl. I n  some cases, Iiowever, 
the  hill tops lverc gmssy, I,ut,, as  the grass was generally very tllicli ant1 high, 
from it surveying point of ricw, it mas erluivalent to  tle~lse forest. Survey 
wol-k \\.as slow, lal~orious and csl)cusive. 

EASTERN CIRCLE (?:irlc index lnnp No.  3 ) .  

19. *Yo. (, Pti~t!y.-No. 9 Pitrty \\-as transfer~.etl to the  Ei~st 'ern Circle, 
after the  close of thc ficld season 1910-11. I t  surveyetl a n  arca of 2,502 
square miles, on the 1 -inch scale, in the Singhhlii~nl, R a n c l ~ i  ant1 JIanbhiun 
districts and Orissa Fentlatory S t i ~ t e s  of t,lic 1Jil15r and Orissa I'rovilice, nut1 
4 sqiiare nliles of forests on tllc 2-incli scidc. A snlall amonlit of traversing 
of forest I~ountlarics, (164 linear miles), was also carried out. The country 
surveyed was for the most part Ililly ant1 \voocled. 

20. No. 10 Pa~.ty.-No. 1 0  Par ty  surveyed a n  area of 2,760 srluare miles 
in the Kath5, Myit,liyinii and Rhfinio districts and in Miing~nit  S t i ~ t e  of Upper  
Burma, inclutling 71 squarc miles of country beyond the  Burnla-China 
frontier wllich \ \ w e  slietclletl. 2,836 square miles were triangul:tted and  
traversed in t l ~ c  liyitliyini district and 192l inear  miles of forcst boundary 
surveys wcre completed. 

The country lay in t,llc ralley of the Irrawaddy bet\veen Kat l~ i i  arid RIyit- 
kyina, (omitting tlie portion near Bhiimo ml~icli was surveyed in 1910- l l ) ,  and 
extended eastwartls t,l~rougli the Icachin l~i l ls  to the  Chinese frontier. I t  ~ v a s  
partly flat itnd pt~rt ly  Iiilly, l ~ u t  evcrywliere covered nritll dense junglc. 

The section enll,loyetl in giving practici~l training in cadastral s ~ ~ r v e y i n g  
t o  officers of the Burma Land ltecortls Department continued to be attaclietl 
to  t,llis pnrty until t,hc 1st April  1912, \\-lien it \vns transferred to  tha t  depart- 
ment. Officers of several years' s t ;~nding a s  well a s  probationers were sent  
for instruction, and t'ho former n.elac also instruct,ed in the  rutliments of topo- 
gml)llical surveying, ]but, a s  they mere only nllo\red 2 mont,lis for this part of 
the course, they cannot he cspectetl t'o ha\-e derived much 1,euefit from it. 

One Oficer, one Uppel. Sul~ortlinnte and t x o  surveyors werc nttaclicd to  
political ~nissions tluring tllc fieltl season in Nort,li 13ul.nla. 

21. A?). 11 Pc~.l!/.-No. 11 Party survcycd a total area of 2,638 square 
miles of \vliich 1,X00 sqnarc, ~iiilcs nrerc I - iuc l~ ,  117 squarc miles %iincl~, 1,628 
square miles 4-inch survey and 93 stlua.re 111iles 1-incli revision survey. 

Work lay in IC;~.renni ant1 thc Southorn Shiin States  to  the n o ~ - t l ~ ,  \\,here 
tlie groantl was n~ost~ly steep, rough ant1 rocky all11 \\-:ls surveyed 011 tile 1-inch 
scalc, ;~nt l  in tlic S;ilwccn, Tliaton, ancl Toungoo districts, rvhicli consisted of 
jungle-clad l~i l ls  \\~liicli wcre survcyctl on thc &-inch scrtle. 

Trinnguli~tion was complct,etl over an ;rre:t of 3,950 srlnaro lnilcs for l-illcll 
sllrvey in t,llt. i l n ~ h e ~ . s t  ant1 Ti~voy tlistrict,~ of l'en:lsscrin~, autl of 630 sqnare 
milcs in the S ~ L ~ \ \ . ~ C I I  district for tile $-incli sr~rvcy \vliicli \v:~s also carrietl ou t  
this season. 

2.'. 13'0. I.? I'ntY!/.-No. 1.' I'itrty SLI~V~J-e t l  an  are;L of 3,36!) square nliles 
in tllc I<h:isi nntl Jaiutin Ilills, ;iu(l l<f in~r i~p  tlistricts, antl cnrrietl o ~ l t  trian- 
gul:rt.ion iiutl t,ra\-ersing, ?rc[)il~'i~tory to  nes t  se;lsonls tletail snrvey, over a n  
area of 3,260 SrlUiire ~ n ~ l e s  in t l ~ c  IGi~l lr i~p,  I )arrang ant1 Nowgoup districts. 
T l ~ c  nl)ovc snrvcy was on tllc I-inch sc:ilc ~vitll  tlic exception of 77 square 
miles of reser\fotl forest sr~r\reyrtl on tho 2-incll scale. T11e cor~ntry 
survey consisted Ii~rgcly of tlensely nootletl hills, open tonrartls the I ~ i ~ l ~ ~ ~ t  
parts, lmt mostly of tllc alluriiil plains of the Hrali~napi~bra, valley, thickly 
populatetl for t,he iliost part hut  else\vllere corlsisting of swamps alld large 
sheets of shallow \vater known locally a s  'bils1. 
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12 PART 11. 

Table shewing progress of Topographical Surveys, 7905 to 7972. 

Silrrey yenr. Northr~rn Soutlrrni E a ~ t v n ~  1 scalr* ~irclc. 1 Cida. / Circle. I 

Arens coniplctcil to date ... . . . . . . , . , 

I 

190;-US . . . ... 

1908-09 ... ... 

1901)-10 ... ... 

Total t~re~rs  inclodcd in iXl,000 542,800 528,600 l . f i 2 1 , G O O  
progrnulme. I 

1905-06 ... ... 

l90G-07 . . ... 

' I A-inch AppmYmalr n r r n a  remaining for Surrey 4iii .Si4 454,GlO 1,5(;0,312 

I 

- - 

do. 

do. 

do. 

NOTE 1.-As was suggestell in t.lle note on page 12 of the General Report of 
the S~irvuy of India  for 1910-11, the rluestion of retlacing the scale of 
survey in certain regions llas now heel1 consitlered, ant1 the half-inch 
scale h ;~s  11een :~cccl)tetl for a larger :ires tllnu was contemplated in 
the original topogr;rphical programme. l'lle exact figtires sllo~ving 
the areas :~llot,ted to  1-inch and  $-inch surveys, rcsl)ec;tively, a re  not 
to  hancl iis yet, and only the total figi11.e~ for hot11 scales can bc 
shewn. 

Tile reasons for this rerluction of t , l~o scale of survey aro a s  
follo\rs : - (1)  to  en;ll)le tllc con~pletion of the survey programme 
t.o hc carr ie~l  out  1)s 1!)35 i f  possil~lo, ( 2 )  to retluce the expcnses 
of slrl.vey in hilly, tlcsert or o t l ~ c r  tlcl)opnl;ttetl rcgions, ~vllere the 
one-inch sc;lle for  maps seems ; ~ t  present u1lnccess:Lry. 

NOTE 2.-The figiires showing the tot;il areas inclutlecl in the topogmp1iical 
pl.ogl~nnlme of the circles ar~t l  the areas remliining for si~rvey are  
linl~le t o  future correction, (1) 1)ec;~use the limits of tile several 
circles have not been e~erywhcre  srttletl, ( 2 )  hecausc iri some small 
:LTCAS surveys are not fount1 u p  to s t ;~nt l :~~~tl  a~ l t l  re(l11iro revision. 
Tllese areits get unavoid;~bly included hot11 in tllu to t ;~ l s  for tile yerar 
of actunl snrvop and in the totals for the year in whicll the 
revision;iry survey takes  lace, and the figures thus 1)econie slightly 
incorrect. 

NOTE 3,-TIle small sul.vey out-turn this year is tloe t'o the special sllrveJ's on 
wllic1l the (1cl)artlnent was engagetl, viz., the 13erar ant1 Tri~v;~ncore 
Forest surreys, ill I,otl~ of \vlliclr, owing to the tlense jungle, progress 
~ v a s  uecess;srily slow, also t,o t,he fact t,liat !I Imperial OtHcers were 
enlployetl on tllc .\t)or Exl)cdition, AIishmi, hliri  ant1 HBitmti 1,ong 
hlipsion Survey3 on the Korth-East Frontier aud in Nortli Eurma. 

1-incli nnd j 
2-inch 

do. 

ST. miles. 

10,J22 

8,ti59 

1010-11 
) l!lll-12 . . . 

ST. milra. 

17,977 

23,802 

1.1,590 

17,967 

23,833 

- - - -- 

27,523 

SF alilrs. 

5,995 

2 

9,236 

12,526 

12,532 

$9. ?i~ilt.s. 

1,1560 

7,666 

13,171 

23,852 1 9,115 

12,431 

11,,;42 

O,i36 

96,217 

42,025 

4G,101 

9,216 48,917 

12,282 45,249 



11.-FOREST SURVEYS. 

2:i. The forest surve3.s of tile year \rere cal.ricd out  in evcry cnHe 1)s 
t,llc t ,opogr;~l)J~ic;~l p;il,t,ies ill \\-l~ost! s l ) l~eres  of ol)erutiolls t,he forests lay. 
Tlrp surveys \yere for  t , l~e  nlost p:~l't on tlle .'-inch sc:~lc ; but  some wcrc on 
t,llp l-illcll s c i ~ l ~ ,  ant1 forest hoantl;rry surrej-s on the  4-inch scale n-ere carrietl 
out over a consitler;~l)le alnc;L. Tlic revisioll of cert,:~in :Lrcns previously surveyetl 
on the 4-inch sc;tlc 1)y the ol:l Fot.est Survey l:rancl~ \vns ;11.;o effectc:l. 

21. Plrt,,jnl~.--KO. 2 l ' n r t ~  snrvcyetl all area of !)GsS9 srlu:rr-e miles of 
forests illclutliug reschrvctl ;111(l 11ncln~sifietl forest,< ant1 r;~l;l~,q, in the L;~ l l r~re  
a~rt l  i ln~~ai ts :~r  tlistrict,~ iu connoc~tio~t \vith t l ~ c  ortliuary t,opogr:~phic:~l .survey 
on the scale of 1 inch = 1 mile. Of this area 64 scluarc niiles hat1 Ijeen 
lwi-vionsly s~irvcj-etl on the 4-i11cl1 sc;ile I)y t , l ~ e  oltl Forest Snrvey Rranch. 

23 ['t,i[ci/ Pt.or.ilcc.(,.v.-Ko original forc,t hurveys !rere done, I)ut 
KO. 4 1';lrty S U I ~ J  cywl i u ~  ;Lrca of 9.54 sclu;Lre niiles of tllc i\Iotipur hloclr in  
t l ~ e  Ihliraich tlistrict 011 t l ~ c  scale of 1 inch = 1 111ilc in t l ~ e  course of the  
ol~tliliiwy topograpl~ical ~ v o r k  n l~ ich  hat1 I m n  prc.1 ic~usly iurveyetl on tho 
4-incl~ scale I)y thc old Forest Slirvej- Br i~nch  

Sotrf/rc,t.~t C'it.c.fr,. 

2(i. Crttt~./r/ Pt.or.i1,c.o.*. (not.6,t- Ci~.rlc,).--So. 6 l'artj- continnetl the 
topogr ;~p l~ icd  survey of l:c15r ant1 I-Iy(lcr5l,fttl (luring tlie !-ear untlrr rcvien-! 
i111t1 ; I I I  A ant1 I< clirss forests ; ~ n t l  sclectctl C: class forest, falling in tlle area 
1111tlcr survc!- iir~tl in 6 of the sl~ec!ts that  will 1 ) ~  survc.yetl nest  year, were 
snrvcyetl 011 t , l~c  2-inc.11 scale ;~nt l  their I)o~lrl(l;~ries 1igoro11~1y tra\-ersetl hy 
tl~eotlolitn and plottcrl 011 the 4-inch scale. it11 thc  forests s~wveyerl arc  
situirtetl in the  Ycot1115l t l i . ~ t ~ i c t  and, wit11 tllc csccl,tiou of t , l~e castcrn 
t\\.o-tl~irtls of t . l~e Ki l l \ r ;~ t  rcstbr\-c, tl~r: survcy of all tlto forcsts in t , l~is  tlist,rict, 
II ;IS no\\- bpcn completetl. The alnrn surveye:l on the "iincl~ s c d e  nmorintetl 
to 310 stlnal,cn milcs nntl tllc I ) O I I I I ~ ~ ~ I I ' ~  h.aversiug to 5% linear o~i les .  111 

i~tltlition : r l io~~t  IS1 linc,nr mil(.s of t l ~ n  J ) O I ~ I I I ~ ~ L ~ ~ C S  of t , l~e A, Ij, ant1 (: class 
fo~,c..;t* I!-in? in the arc;] ~)l~ol)r)stbtl f o ~  tlctail survc3!- n e s t  se:ison ill t l ~ c  Alrola 
:r11(1 33~ilt1ft1~:~ (listricts: \vc~.(, t~.nvcrsetl i l l  ntl\-ante. 

27. C~oty.-In t , l~c c:oru~sc of its o~,tlinnl.y ope~,ntions, Ko. i 1~';trty 
s~~rve!-ctl on the 2-inrll sciilo t l ~ c  Pa t l in i~ l l i~~i~ t l  Gl l i~ t  ant1 tlir Pnt t i  C+li:~t fo~acst 
reserves in Coorg. T l ~ c y  emhracc nearly bl~e n.llole of t l ~ e  westcrn slope of the  
\Vrst,crn Ghats up to tlie S o n t l ~  I<;~nnrii nntl hln.lal)ar boundary on tile \vest 
an11 tlle AIal:~l)i~r tlist~-ict on t> l~c  sont8h. T l ~ e  n l m  tJlius surre~7etl n n ~ o u l ~ t e t l  
to  72 square ~ni lcs .  I n  ;itltlitmion to these, the survey of all J a n ~ n ~ a n ~ ~ l l ~  
I)olu~tl;rries, on~ittctl  from t,lle \\-ork c:~rrictl o ~ ~ t  iu scnson 1900-10, n.as 
csc~cutetl, togc.t,l~ci. n-it11 the survc!y of the 11cw r ix: i l i~nn~ent  of the  Bmllmngiri 
forcst reserve, t,ltcrchy satisfying thc \v:~nts of tllc Coorg forest autllorit,les 
ant1 co~nplctillg t l ~ c  \vl~olc of tlrc forcst rcsc:rvcs in Cloorg. No new t ~ l ~ e o t l o l i t ~ ~  
J ) c ~ ~ i ~ ~ d o r y  tr;~vcrse \\.:IS esecutetl Ilut the I l i td r i~s  ltevenae Survey traverse 
W:IS ut)ilisetl a s  far as  it  roinciiletl \vit,I~ tile forest I~ountln~.ies. 

28. illrtrlr.nx I'r.esi/lc~~cy.-Iu t l ~ c  South I<nnara district, 26 rcservecl 
forests inclndillg all eshcnsions of less t11:in one square ~riile in  area, =ere 
snrveyetl 1))- Ko. 7 Partmy on t l ~ c  ?-inch scale, thus complet,ing t h e  sul.vcy of 
all tho reservrtl forests in this tlist,rict rtp to  tlatc. Thc total area surveyctl 
i~l l io~~ntecl  to 77 scluarc milcs. 

111 the South C:oin~l):~t,oro tlivision, tho ~ o r t , i o n  of t,he Annnlnlai forest 
falling in slrcot 58 +;, area 84 stlnnrc milcs, \\,as rcsnrveyetl on the .2-incll scale, 
by No. 8 1';1rty, a s  t l ~ c  old 4-inell nlal)s were fount1 to  I)e extremely inaccurate. 
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29. lliltcir nut1 01.isarr.-The detail 5tirvey of only 4 stlu:hre liiiles of 
forests was clone this season and 164 lillenr miles of bountlnries were traversed 
in the Singhhhnn~ nncl Cllaihassn tlivisiol~s. The whole area for tletail survey 
011 the %inch scale is 53 square miles of \vhicli 2G stluare niiles \\rill be tlone 
nest season. 

:30. Uyl)et. B741-1)10 ( ~ ~ I I ~ I / I B I ' I L  Ci~c/e).--Detail survey on tlic 2-inch 
scale was carried out of the Sliwegu extension, Wapyucl;~,ang, Uyahathii 
reserves ant1 part of the Nainini reserve of tlic Bliimo :mtl Rlyitliyinn 
clivisions, 215 square miles. Tlieir hountl:u.ies \rere also traversed with the 
theodolite nncl also the ho~untlarics of the Loinlaw, Rlohnyin, N. E, extension, 
Nnnliini, .E. cstension, IIawhuu and Z i q u n  reserves, ant1 part of the 
Nnnsonti reserve of the I h t h n  ant1 i\Iyitky~lla tlivisions, 102 linear miles. 
These latter reserves will not l ~ e  survcyetl in detail ncst season, n s  the 
locnlc of operations lins I~een shifted to the nol*thwartl. 

31.  souther^^ S l l r i~~  Stcrtes.-The detail survey of the Tamlipalr reserve, 
64 sclnare imiles, mas carried out. 

32. V e s t  Sc-llwcet~ Dirisio~~.-The Dngwin and Lo\ver Dagmin reserves, 
63 square miles, were surveyed on the 2-inch scale. 

33. d ~ s n ~ ~ z . - ~ l i i  area of 77 square miles of the North Kf~mrup Game 
Hescrve situat,ed in t,lie 1Csrnrfip division ~ r a s  snrveyed on the 2-inch scale. 

This area lies on the plains at  the foot of the Bhutan hills and consists 
of dense Lhagro grass ancl tree jungle. 
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C;EOl)ETIC SURVEY. 

4 .  1.; 1-'co8t!/.-so. 13 Par ty  urns e n ~ ~ l o r e ~ l  on I;itit,utle ol,servatio~~.s, 
the 11ew Zenith Telesco1)e hy 3lessrs. T. Cool;c. JI. 8011s htbiug useil for t l ~ o  
first t i~llc. 10 stations in Ril151, ;inti (-)~-ish.;:i 1rel.c. occul)ic,~l, e r t e u t l i ~ ~ y  11ol.tI1 
from t,lle line Ituucl~i-Lol~artl;~gn to Aluz ;~f i r rp~~r .  ( lue  st:ition, I<Iinju;~~u., 
iu t , l~e Si1v5liks was also viiitetl. .The l,esnlts of the n1),<rrvntJions ;Ire ei\-en 
in the follo\ving ttnl~le :- 

! 

Station. 
IIr.iSl,t, Lnllpihlrlc,; C;co,L.tic .4stro110111ic~:~l i I , i t  I ~ i ~ t i ~ t ~ o ~ ~ ~ .  A-1i' 

:<(j. .\'(I. 14 P(~tr~-/!l.-No. 14 I'arty m:ltla pentlrll1ull ~ l ) s ~ r ~ i ~ t i o ~ i : ,  orer  
the same :ircn as  t11t1.t covcretl 11y t,lle Iiititude operatious, onl j  ollr ol,iervcr 
heinK nvailu1)le for this all11 No. 1 3  l'art)'. 

U u l b r ~ l  , 1 : 1 h4  26 ' 2 :  : I 

The tnl>lc :~nnesetl gives tllc result,s of t , l~e  ol~serrntious. Tile I;lrge 
negiltive valrics a t  tho nort,llern statiolls sllonltl IIC  lloteil, tllcse I,eing pre;lt,er 
t h a l ~  hnvc I)een I~i therto found in si~iiilnr localities. 

i:I.I4+lIOFI) -- i 3 . l  

Tlie illr~st~igixtior~ illto the tllcolay of ihost:~tic co~npensntioll ll;l, I ~ c ~ e l l  
aont i~~riet l  n ~ ~ t l  sonlc results art? pul)lishetl in tllc lircortls of t l ~ c  ~ n l , ~ ~ ~  of 
Iutli;~. Vol. 111. 

I 
Teon;l . ; I 9 :i4 : 3 S N  4 ~ l ~ 7 t j ~ l ~ ~ O ~ l  1 + l l l ~ 5 ~ 2  

N , , ~ I I ~ ~ I I ~ .  . . . 
xll;lun . . .  

Jnlill1~111. ... 
II:lll\\-Eri 

Unh%r  . . . 
Bihir . . . 

Dul>nl~li . . . . . . 2.5 4 0  11;.23 22.!l!J+O.115? / +I;.TI~ 

Pnhla r l l>~~~.  

I I h n j n n u r  , . . 

A l~os i t i~-e  value of (A  - G )  tleootes :i sout l~erly ;~t t rnct ion of t , l~o 
plun11)-line. 

35, Tlie tletlection a t  Eil15r is the largest sontherly tleflection a s  J-et 
foulltl in IutIia, that :tt Tconn being the secoutl In~.gt;st. Tlie tlecrei~se i l l  

tletlect,i~~x I ~ e t n e e n  Teona aud 1;11lh111 i11ltl I>ctrvee~~ JIahiir nntl JI:~ll\\-:il.i 
irltlicates ;LII cscess of gravity Ilet\\:eell t,llese stntious ;inti ~ ~ l ; i k e s  it  11rol,:~I1[(: 
tllat tile " hitltlc~l chain " of Iiig11 drllsity Ilils I~eerl crossetl in passing fl.(lln 
one to  the otllei,. 

(';tl~t,nin C~IIC~II I I?LI I  11:~s sllggcstetl t l~i l t  Colonel l i~urar t l ' s  I l ~ - p ~ ~ t l ~ r s i s ,  
(t,l~:~t tllc Intlo-(hugetic i ~ l l n ~ ~ i u r n  is covering n cracli ill the s u l ~ - c r n ~ t ,  t ~ f  t l lo 
Earth),  sl~orll(l I)(: r e p t r t l ~ d  iL5 sr~l)l)lement,ary to  1I:~yfortl's tlieory of isostasy 
ant1 not a s  anti~gouistic to  tllc latter. 



PART 11. 

-6 - ' 
Z 

r;: 
a 

g 

- e-,+ 
&f 'Z  2 
. 2 .  
- . Z E  3 5 
h 8  -- - - 

C Y 

a2 f c ,  
11 5.; 
3" - , $  ; 

.- 
.B c 

ZE t 
z L ' 3  

$ ;I 
g G .# v z  ,2 - 
0 '. 
2 2 
k 8 a .* 
c G 5 2 .- * :L 

' 5  
F z 
E c c: 
' .* 

2 I- - m L. v, CI 
o c a m m c  

n c ? - c - =  mt c r- c - 
: g c o o o  g - z z g z g ' ?  e I ~ o r ~ l o l l l l l ~  

' : . - C C X  a c o - - Z 6 4 F g g Z ? ; Z  
; z g k ? " ?  , ,& a; =a ,- ,- = a , $ g f g  ,- ,- ,- ,- , E B X  , ,- ,-. 

m  m n m 3 0. C C D; 

c e m t - - ' 3 m n m + t ~ ~ q ~ - ~ .  

f 
' - " 

M p A $ G $ ' -  ?I m g g ; $ ; Z E  , - , -  m a p . - p i . E z  
0 O m D n m C ) m C ) n n m  

- 5 ~ m ~ ~ ~ , c a C l ~ $ ~ g  

g $ g e g g g ~ ? ~ a F n s  s c z z ~ ~ p i . ~ : ~  , , - , - , -  m= CC CC 
~ s - - a o n o a c a c o m o  

~ c o o o o a o c o c c c =  : 
1- ' 3  ' 3 .3 r- CI C) 1-  C OC C. - 

- C I I - - O o -  

3 7 4 7 9 7 9 , 4 7 7 7 7 7  
~ . a C 1 ~ ~ J f l c l * m r - O 1 ~  

E 0, - - CI 0 1  51 $ F E P 5 3 0 5 " g " E z z  
5 7 - + i ? ? ? P T + % + + +  

= I-  e - e, zmzcr-zcm 
P o 

2: G 
6 2 

: Gd - 
5' g , 

.c,.-- 
" a  

- 
Q 7 

5 .- 
a 

-.-;1- 

$ ~ ~ S 5 ~ ~ 7 ~ ~ e ~ ~ "  C? c1 C, 

8 ~ g ~ r g e - r a p . - - - ~  c c - . n c a u s 6 6 ! g  
- - ,- t -  - -F z = B -  t -  n r. 8 -  * 

8 -  . , a ~ a ~ ~ ~ ; : g : ; a a  
?- 

g .31 

. = ~ - ^ r c % m n ~ o ~ - r ~ ~ c ~ ~  + ?I n nn 1 5  01 '1 CI 

- - ~ 3 t ' 3 = - n e n , - ; o c c n  
C b <L % -1. % X .r. w x x z % 

- z n - ; . , ? n m = - e C , s ? c T . c  
C '7 T 8.3 - 3 1  7. * 1 1  - 51 C 3  1 -  f l  -r 3 -  I- -r ,- I- -f L- .. 1 .  C 

. . . . . . . .  - v *  

5 ~ - m - ~ n ~ ~ - r ~ - , ~ a o o  
R1 -4 5.1 0, el en 0, 9, el YI ?I 

I _ . . . . . . . . . . . .  

B .- 
.d - u 

. . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  

.- 
'7 
2 .- A e 



111.-TRIGONOMETRICAL SURVEYS. 17 

TRIANGULATION, ( v i d e  Index Map No. 12 ). 

37.-During the year under report No. 15 Par ty  carried out  Principal 
and Secondary Triangulation. 

( i ) . -The Snnzball)z~r Series was commenced. This meridional series 
emanat,es from tlie side Rhursu, (XL1X)-Harih5rpur, (L), of the  Calcutta 
Longit.udinal Series in Latitude 23", Longitude 85", and a t  first trending t o  
the  south-west till i t  lies astride the meridian of 84", afterwards extends 
soutlln-ards with a view t o  junction with the Eas t  Coast Series a t  Lat i tude 
19", Lougit,ude 84". During the season the  series mas carried a s  f a r  as  
Latitude 2.2". 

(b).-Secondary Triangulation. 

(i i) .-Tlie UAiv Serzes mas completed between the  Khanpisura and t h e  
Great  Arc Principal Series. It lies along the parallel of 19". 

fiii)-Tlre Kancl~i  Series in Latitude 23" was completed between the 
South Parasn5tli in Longitude 85" and the New Sambalpur Principal Series 
in Lougitude 84". 

(iv).-The Villupzcrcim Series running through the  districts of S. Arcot 
and  Sale111 in Latitude 12", and connecting the Great  A r c  and  the  South 
Eas t  Coast Series mas completed. 

(c).-Tlre illadrc7.n Series. This Series, of which only the builcling of 
stations has so far been acco~nplishecl, lies along the parallel of loo, between 
the Great A r c  and the South Eas t  Coast Series. 

( r i ) . -Bo~ubay  City I?r.iang~tlntio?r. A networli of triangulation t o  serve 
a s  the frame on which to construct a large scale survey of the city and island, 
based on a sicle of the  Eo~llbay Longitud~nal  Series has been commenced. 

( r i i ) . - f ishnl ir  Seco/tdnr*!/ Opel.ntions. Triangulation has been carriecl 
fronl tllc nort l~ern eucl of tllc I<asllmir Principal Series in the neiglibourhmd 
of Gilgit along tlie Hunzn ant1 I<nnjut r a l l q s  wit11 the object of forming 
n colincction with the  Russian Triangulation near tlle Rexik pass in the  
Taglrrlu~nhnsll P a ~ n i r .  

The taljlc I)elo\v gives dctnils regartling the observational lrorli on tile 
clicerent series :- 

SUMMARY OF PARTICULARS.  

No. of Stntio~ls o l , s~~rrr~ l  I I ~  I . . . .  II ,W-I~ tis<,cl ... 1 . . , , l ~ ~ ~ i l t ,  . . .  

Ire. dnnr. . . .  
h e n  of t~i:~nanlation ill SQ.  n1i1t.s 

A r r n t , ~ ~ .  tlirrngt2nr ~ I T O I .  1 V.473 
h l c . a ~ ~  clttsiug rtl.ar in L I L ~ .  . . . .  Long. .. 

llpipht . . . . . .  
nciml~tl, 

: ~ . . . . . .  .. ,, .. lop ridr, tllr unit 
thv s t ~ r ~ ~ n t h  dl>rinlnl )>11tcr 

. . .  

1 lo  
... 

8-inch 6-inch 
Micro. Micro. 

, 

. . .  54 

... ... 
6 12.j 

. . .  ... 

... 

... i 5  

... 8-inch 
Micro. 

6 ... 
... ... 
... 6 '  

" ' . j G  . .  
... 

... 
... ... 

... ... 
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TIDAL OPERATIONS 

3d. .Vo. 16 Plzt.l!/.-Ol~servation* mere t:~lrcn by means of self-registering 
t(itle-g;tnge.s [luring the  yew, iit the stxtioos enumerated in the  following list :- 

Date of Nl~mbrr  
Stations. REMARKS. 

1 j Adnn ... ... ... 
... ? Karachi ... 
... 

3 Bornbey. (Apcllo Bendnr) ... I 18iS . . .  
4 Ilombny, (Prince's Dock) .. lNs8 

5 Nndrns [ ;c%rtecl 18i; 
G Ici~lderpore ... . . .  1 18fiI 
7 R n n ~ o o n  ... . . .  ! IS80 . . .  
H ; Port Blnir .. 

9 Xouhnein ... 
I 

Restarted l 9 h  

Still working 1 1810 
Still working 

I s90 
Still working 

I ~ G  
Still \vorking 

Sulall tide-gauge 
ing. 

work- 

39. It1 addition t o  t h e  above, readings t o  tide-poles were talren a t  
Bharuagar  and hlryab. 

40. Tlie 9 ticlal observatories a t  morlr were inspected during the  year 
and the registrations have, on the whole, been satisfactory. 

1 I n  the  following tables a re  giveu the annual and decntlal perceutages 
of errors in the  predicted times and heights of high and  lorn water a t  open 
coast and riverain s t  n t '  ions :- 

Percentage of errors  i n  Prerlicted Tintes and  Heiglcls a t  open coast stalions 
from Arrlonlatic Re.qist~.cctious. 

I / IN T I ~ I E .  ( IN HEIQUT. 

Tear. 
'Within 15 ~ninutcs  Within 8 inches Witbin ib of meen 

of ectunls. range at  springs. stntions. O* "CtUnls. 

H . W .  ; L . W .  H.W. I L . W .  H.W. ( L.W. I I I I I I I 

1 ! - - . - 

Tcnr. 
;witllin 15 loiuutcal \Vithiu 8 inches Within i k ~ f  rncan 

of 1 of n c t ~ ~ i ~ l s .  of nctunln. rnnge at 6p1ingn. 

AI-(T:LRF of 10 year8 1 I 5 i  I .i3 I 2 ti2 1 93 1 92 

4" Tidal ohserva t io~~s  rlrlririg thc coming year will hc  conti~luetl a t  
tho 9 observatories now working. 



LEVELLISG OPERATIONS. 

43. .Vo. 17  Part!/.-Three detachments mere cniployetl a s  ~untler :- 

(~).-NO. 1 L-velling Detachment was employed ( a )  on check-levelling 
the line I<l~osliib-Sh,il~p~u~*, ( b )  continuing the line I<I~usll:ll)-Sl~nl~~~~ur t o  
Lallore, ( c )  lerelling from Sargodha aloug tlie r;til\vny line ns far  ns I<nclirpur 
Itall near RIultnn, ( r l )  levelling at  D311ii in connection witli the seleotiou of 
a site for the new Capit:~l.  'rhe out-turn nmouutetl t o  625 mile.;, \vhiah 
inclncles 23Y 111iles of single levelling a t  Delhi. 

The heights of 6 pri~nttry hench-marks and 444 secollclnry I ~ e n c h - m ~ k s  
were cleterlili~lerl hy rloul~le levelling. I n  the Dzlhi levelli~lg t , l~e  heigl~ts  of 
1% secontlary bench-mnrlts 2nd 1,832 temporary heush-nl.trlrs were tlet,er- 
~niued.  

The line Sh5hpur-Lzl~ore completed the main circuit of lerelling Lzhore- 
Ri1v~l~indi-Rliuslr5l1, Sl15hpur, L~l io re .  Accepting t,he values s l ~ o w u  in the  
line-forms for tlie new lines, and t l~oee  shown in Volume X I S  B of t h e  
Operiltions of the Great Trigouometricxl Survey for the  olcl line, the circuit, 
447 nliles in length, close.; wit11 a n  error of 0.1kL of a foot. This clositlg 
error will l ~ e  sliglitly altered wlien the new work is reduced to orthometric 
terms. 

(ii).-No. 2 Levelliug Detachment \vas employed on new levelling (a) 
Dumpep vici Sj-lliet, l<nri~nganj and d l i h t ~ a ~ ~  to Coinilla, ( h )  ICari~ngauj t o  
Silchir, (r:) Akl~uara  as  f ; ~ r  a s  ~ ) o s s i l ~ l e  towards Dacca. Tlie total length of 
t,his \\-o~-k was 327 iniles and the heights of 26 primnry and 264 secondary 
bench-marlis were determined. Among these were included 11 Grea t  
Trigonometrical Survey stat'ions. 

(iii).-No. 3 Levelling Detachment wns employetl on nenr levelling in 
Eurma, ( ( I )  from AIinbu to Salin by road witli hmnch lines along the  b:tnks 
of the Salin Chouug, (I)) fro111 Prome to Knngoon along the Irri~watltly 
emb:~nliments r i i  Henziida and hIauhin. Tlie out-turn a~nouut~et l  to  393 
miles. The heiglits of 7 primnry and 361 secontlary bencli-mnrlis were 
determinetl, inclutling one Great Trigononietrical Survey statioll. 

Prog~.ess in eotz~~erlio~z alzd C O I L S ~ I ~ I ~ C ~ ~ O ~ Z  of stnt~r2nt-tl h~~tr.R-~nai.ks. 

The stantlard I ~ ~ ~ n c l ~ - i n w k s  a t  Syl l~et ,  Silcliiir, Comilla, Henz5di~,  Prome, 
Salin, ant1 AIyrnn.ung mere ~ o n n e c t ~ e d .  Stnudart1 benc11-mnrks Iiave been con- 
structed a t  the fnl lo\~inp pl:~ces ant1 will he connuctctl tlaring tlte nes t  field 
season :-l<;u.is,il, L)acca, AIy~~~ensiugl t ,  Cliittitgoug. 

Clo~itt!g u/ '  Ir,rr!llitzg cirr-rtilx-During tlie n e s t  felt1 settsotl i t  is hol~erl t o  
close 2 levelling cil.cuit,s in the Pnnjal) an11 one in I:urt~ia. 

JIACiSETIC SURVEY. 

4 4  .\;I. 19 Pat-t!/.-Tn-o c l c t i t ~ l t ~ ~ ~ c ~ ~ t ~ ,  each nncler a Provincial officer, 
wcrc t,mployctl on ficltl worli, a thil,tl tletacl~nrent was e i t ~ p l o ~ ~ t l  :tt Head- 
clu;u.tcrs iu initiating the rerluction of the t lecl inat io~~ da ta  of tlie Survey. 

4.5. Tlie fieltl rletachments were employetl on t , l~e rletuiletl esarninntion 
of the Deccan t r ; ~ p  area in Centr:~I 1ntli:t :LUJ Hj-clcl.abntl State  where cou- 
sitlernble al~nor~n;~lit~it:s iLre met wit11 ; they :~Iso observed nt repeat st,ations 
in the vicinity of bltcir ~vorlr. 

46. T l ~ e  oficer in charge maele compnrat~iro ol~serrntIiolls nt tile 4 
Surrey ~ : L S C  st,at.inns and ~ t t  h l ibag  magnetic ~ l > s e r ~ i t t o r y  anrl visitet[ 37 
repeat stat,ionn. 

During t'lir: season t , l~e vnlues of magnetic elemcnts were tlet,ernlinecl a t  
78 nc\r tlctail st:~tious an11 74 repent st,ations. 

47. llfot.l; d~o.itr.g ~.e~.ess.--The colnp~~tat , ion of the previons season's 
ficltl I\-ork ant1 tlie rctluction ;tntl taht~lation of tlie Inse  stst, iot~ results for 
1911 ha\-e hecn con~pleted. 
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The investigation of the instrumental differences in Horizont,al Force has 
been continued and will, i t  is hoped, be short1 completed ; this investigation B which involves the determination of the pro able errors of observation of 
the Survey standard has proved more complex than was anticipated. 

48. The mean values of the magnetic elements a t  the Survey base 
Stations for 1911 are as follows :- 

Latitude 
Observatory. C V. F. 

Longitude. 

D * I, C. a. S. C. G. S. 

Dehrn Dim 

22 46 29 N 
Dnrrerkporr 

84 21 39 E 

( 1 8 5 6  4 
Toungoo ... ! 97 2 i  

110  13 50 N 
Kodaiklrnal ... \ ii 27 46 E i 
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OFFICE WORK. 
I.-HEADQUARTERS OFFICES. 

MAP PlTELICATION OFFICE (7;itbr indes nlnps : ~ t  cull). 

49. The cln.ssen of Inal)s, for the puhlicatiou of tvhich the IIe;ttltlu:u~tel.s 
Offices are  responsible, may l ~ e  enumerated a s  follows:- 

(a)-The topogrnpliical )nap of Intlin on the scale of 1 inch= 1 111ile. 
(/,)-The topographical nlnp of India  on thc scalc of iuch = I 111 le. 

( c )-Geograpl~ical lnaps on tho one-millionth scale. 

(<I)-General maps on sillall scales. 

( c )-Spccial maps. 

50. The first tloty of t l ~ e  ofices is to  puhlisll the 1-inch ;111(1 +-illcIl milps 
l~repared by the field p r t i e s  and circle tlra~ving offices from thr. t8opng~~nphic;~l 
surveys in progress. 

51. fa) T l ~ c  nzap of India  on the scalc of I il~cl, = 1 111i1e.-Dnrinp the  
year 236 shects of the new map liave been received for 1)uhlicatioll ant1 1 . X  
have heen published. 1-1 large proportiou of tlie slieets inclutlcrl in tllc 
former figure mere receivod towards the  close of tlle year t'oo late fol' 
public a t '  lon. 

.52. Of the  204 sheets survej7ed in 1910-11 only 7 shects had not I)een 
receil-ed Ilg the 30th of September l!)lf, a s  compared with 6-1. shcetc, tile 
corresponding arrears on 30th Se1)ternl)er 1911. 

53. I n d e s  maps Nos. 4,5 and G a t  the  entl of this report show tlie progrcss 
of the publication of the ncm 1-inch map, and t h e  table l~elow gives t l ~ e  annual  
o u t ~ u t  of its sheets since the modern topographical surreys mere 1)cgun:- 

Tot:ll printed 

Tot:rl in pro.Tnmluc -- 
Nl~rnbrr rmlniuing for pnblicntion . 

54. I n  atidition, 13 I-inch sheets prrpnrrtl f~wm u1otlcl.n Inevcuur sr~rvc~yy 
have heen received, and 23 have heen pul)lishctl i~.; ~)rcliiniu;~ry ctlition.5. Ono 
oltl stylc sliect prepared from moclcril revenue survey* Ilas nlso hoen received. 
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;).). To ii~niutnin thc existing stocks of old sheets, or to give eff'ect to 

inil~orlnnt xlterntions dnt: to the development of communications, 40 slieets on 
t l ~ c  1-inrh scale h;~ve heen reprinted. 

56. (6) 7'110 wlnp QI' I ~ l d i n  o n  the scale of $ inch = 1 mile ( r i d e  Iadez 
nzop 30. lo).-Thi.; mapis prepared in Iddegree sheets" which include 1 ° ~ 1 0 ,  
or the area covered by 16 one-inch sheets. The publication of the map is 
still in its infancy hut the fair dr;b~ring of several sheets is in progress. The 
follon-inp table sl1011-s the worli in front of the clcpartnlent in connection with 
this map :- 

I Northern southern Enatelm 
1 Circ l e  1 r c l r  ( circle .  / T"'l'. 
I 

Tntnl nuniher r,f degree slicets in lrogramnlc 1 l i t 1  1 110 1 110 1 110 
I 

- - 
.J 1 .  Durir~g the year 4 ' I  degree sheets " have 1)een received a t  Head- 

clun~tcrs nntl one has been puhlisl~ecl. Experiments are being made to 
aweriain thc most suitable metl~od of representing hills on 'degree sheets'  
but no rlecision has yet been arril-etl at .  

.53. I'ending the preparation of the new map, 13  sheets on the scale of 
4-inch=l niile 11nve heen l)uhlislied in degree sheet for111 from the maps of 
ol I s u r ~ - e y ~ ,  ant1 149 qheets of the Indian Atlas ancl 6 district maps on the 
s ime  scale have hecn reprintetl to replenish stock 

5 ,  ((-1 C'eogrnphical maps O I I  the ot~e-ntilliontl~ scctle.-Nine sheets 
lvere publislied. two of these in out,line only without hills and one as a provi- 
sinnnl issue. I'rogress has been made ~v i th  the compilation ancl drawing 
of the sheets remaining to be published. ( Vide indes map No. 11). One 
oltl sheet has been reprinted. 

61). Unt,il the modern surveys have extended over comparrttively large 
iIre:l5 nut1 h a w  heen pl~hlished on both of the topographicit1 scales, the 
one-millionth series of sheet*, each of ~vl~ic l i  includes 16 'tlegree' sheets, and 
23(i 1-inch slieets must continue to I)e prepared from oltl surveys. Hitherto 
the liills 011 these iiiaps have been shown by shading, but in order to express 
111o1.e fully the available information regarding heights and orography in 
general, it has bcen decicletl to show the orograpl~y of the sheets to be 
~n~l~lislrerl  in fnt,nre Ily the "1:~jer" syst.em. Under this system the height 
a l~ove  sen-lc\-el is in~licnt~ed by a series of colour tints, which in the case 
of tlie one-milliontl~ maps mill probably be gratleil from light green for areas 
Iwtween sea-level and 250 feet, through yellows, browns, purples and red to 
1nwe white for areas ahove 25,000 feet. The application of the layer system 
involves the compilation of approximately accurate contour lines, which may 
tlelny the publication of the remaining slieets to some extent, but this 
di.sad~antage will be more than colinterbalanced hy the increase in the 
:~ii~ouiit of inforrnat,ion which t,he 'layered' sheets will give. 

61. An international committee, which asse~nbled in London in 
Kuvenlber 1909, decided that i t  mas desirable that  an  international map of 
the n-orltl on tlic scalo of 1:1,000,000, should be produced, and that  the 
rc.sprctive Governments should preparc and publish the sheets of the maps 
in which their territories mere included in a uniform style prescribed by the 
committee. The Inrlian Government had alrcndy begun the preparation of 
its on 11 series of one-millionth sheets, nnd t,heso differ in several important 
features froln thc international map,   no re particularly in the size of the sheets 
which inclutle 4' x 4" instead of the 4" x 6" of the international sheets, and in 
tlie use of the foot as the unit of height measurements, instead of the metre. 
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( j ~ .  [rile l t~t l ian sheets coultl not Ile altel,ctl to  agree wit11 thc iuterna- 
tiollal scricis a s  t , l~ey form t l ~ c  Icey t>n t ' l~e  wlrolc systcm of ~ionieuclature :~nd 
arrangulicnt of the topograpl~ical slrccts, aucl Ijecause tlre l~eigllts and contour 
interval. mnst 1,e s l~own on t1le111 in feet ; ant1 if the Survey of India  is t o  cou- 
form to tllc internnt,ional ~uovellleut, it ~vi l l  I)c necessary to  produce the inter- 
nntiona,l slleets its a special serics, in adtlition t o  t,hc regulzrr one-tnillionth 
series of the conntrg. \$'orli on the  preparation of the special series can only 
be Lllltlcrtalte~~ a s  occasion offers, hut a. hegiuning llav heen made, and the 

of one international slieet has  been I)eguu. 

63. ( ( 1  ) S~rrnll sr.nlo G'cvle~.trl ?11n11s :-The outline engraving of the  new 
32-rnile nlnp of Inclia and zrtljacent countries is ne;u.ing completion. I t  has 
been t[ecitletl to  s l ~ o w  the hills 011 this map by the ' layer'  s y s t c u ~  and t o  publish 
it, in 1!)13. 

64. Tllc prq)ar;it,ion of a new 3?-11lile tnap of lutlia shonring railway 
stat,iolls llns been begnil, ant1 is ucnrly tinislted. Tlle  nap \\.ill be published 
before tile close of the cnlcl1tlCll' JTXl'. 

(; j. A ncn- etlition of t,he railn-ag, canal and road mall of India, sca.le 
32 1 iuch, has been in liautl. 

66. The prepamtion of n series of maps of Southern Asin on the  scale 
of &, (al-rout 32 miles=l  inch), llas been under consideration for some 
t,ime and in respouse to  t l ~ e  tlemautl for  a moclern limp of Persia  which lias 
been steadily growing of late years, i t  was deciiled last year tha t  a beginning 
sllould he miltle n.it,l~ the  Persia11 sheet,s ; tlle rough compilntious of two of 
tllese, 'Xort,liern Persia'  and ' S o u t l ~ c r l ~  Persia', I I ; L ~ C  been received fro111 tlie 
Siniln,nrawing Office ; tlic lat,ter sllcct has been drawn and is now under 
pnl,licatiotl, anil t,be drawing of t'he formcr is in  progress. The tn.o other  sheets 
n.llic11 inclutle 1)arts of Persin, narncly the "Afglrinistin" and "Balilchistiin" 
sheets, are  still untler compilation a t  Simla. 

67. The recent provincia.1 changes are  I~cing g i ~ e u  effect to  on tile 
plates of the general maps of Iuilin, ant1 maps of the recons t i t~~ted  province of 
Renpnl a ~ ~ t l  of t , l~e  new ~)rovince of Bih5r ancl Orissa l ~ a r c  been prepared. 

68. 1 ' 1 1 ~  a n l ~ a a l  eilition of the Railway Acl~i~inis t~r  a t ion h l y  on t h e  64- 
mil? scn.le, sl~o\ving infor~nation nl) t o  the first of April, n n s  proc uced in May. 

6 .  Progress lrns heen maclc in the engraving of the new index maps ; 
7 of tlre 46 ~rlricli iuclr~tle the 111diili1 :~t.ea 11a.ve I~cen  engravetl. 

70. (e) Spcr.irtl ?,lops :-Ki~nlc.ror~s sl)ccinl Iuaps, tliagrams and camp 
plans mere preparetl for the Coronation l)r~rl?ar i ~ t  Dellti. I n  atlrlitiotl to  these, 
a special t,wo-inch t,opograpl~ical tilap of ' Dellii ant1 ricinit)y ', ant1 a more detniled 
4-inch map in 4 sltcets with a n  extract map prepared from it in  one sheet, 
have hccn pnl,lisl~etl, and ;I. 12-inch enlargement in seven sheets has been 
begun. 

71. As 11sua1 a very large number of special maps, plans and  cliagratns 
have hcen 1)rel)aretl for t , l~e tlifireut rlepartn~cnts of Goren~nlen t ,  for Army 
Hendrluarters ant1 for officials I,hronghout India. Among thcsc are  census 
maps, ndminiut,ration maps, postal maps, and railway diagrams. 

72 .  XIxuy o f ,  tlro departtnent~al publications of the Survey of India, 
i t s  l~a~npl r le t s  kt1111 paI)eIns, 1)ccomo forgotten ancl lost,, because they a r e  uot 
1)ul~lisIietl in a regular series ~ r i t ~ l ~  a serial number attached t o  each. It 
f r e q n ~ n t l y  happens now tha.t a Survey officcr conducting a11 enqniry is unaware 
of t,he ~s i s t , ence  of a previous paper dealing with his sol~ject .  F o r  this 
reason Colotrel Gore in 1H99 itlitiatetl the 'Professiotial Papers '  of the  Survey 
Dep:rrt,meut. These l'rofessional I'trpers are  publislretl in a uniform style 
and are ~cr ia l ly  nulnl)ored. They arc  clistrihuted t o  forcign libraries, univer- 
sit.ics ant1 surveys. A coinpleto list of the published Professiotlal Papers  is 
incluclctl in caclr successiro p:rper. I t  has, however, been found that  t,he 
series of 2'rofessional Papelas is not hy itself sufficient, for there a re  many 
reports ant1 papcrs of t ' l~e  Surre). Department which are  published for depart- 
mcntal usc, and mllicl~ are  not' int'encletl for morltl nricle distril)ntio~i. I t  llas 



therefore hccn decidetl to  have a secoticl series of papers of the  Snrvcy of 11ldi:~ 
entitlcd "Depnrtlncutal P i ~ p e r ~ "  i111tl numl~eretl serially ant1 t o  i~iclrirle witlliu 
i t  all papers which a rc  being publisl~etl for  clrpi~rtnlcntal use. The esscntinl 
difference betwce~l  tlie scries of 'P~~otcssional  P : L ~ c ~ Y '  ant1 t l ~ e  series of '1)epart- 
mental Papers '  will he tllcir distribution, tlie former being issuetl t o  tllc puI)lic, 
the la t ter  being confined to t h e  Survcy of India  antl otlier Government of India  
t lepa~~tlnents  : ~ n d  t,o individuals who a rc  specially interested in the progress 
of tlie Survey of Intliu. 

73. The following clepartnie~ltal publications n-ere printed a t  Calcutta. 
tllis year :- 

(1). Professional Paper  No. 12. "On the  Origin of the Him%l,z~.n 
Monutains," 1)y Coloncl S. G. Burrartl, C.S.I., It E., F .  R.S., 
Surveyor General of India. 

( 2 ) .  Topographical Hand-hook :- 
Chapter 11.-"Constitution and Orgnnisation of a Survey 

Party." 
Chapter 1V.-"Traversing a n d  i ts  Computation." 
Chapter V1.-"Fair hfapping." 
Chapter VI1.-"Tran,-froutier Reconnaissance." 
Chapter  IS.-"Forest Surveys and Rlaps." 
Chapter X.-"Reproduction of the  sheets of tlie one-~uch  

b1 ap." 

( 3 )  "lieport on a trial of t h e  Equipment of the  l s t ,  (Princeof  
IValea' Own), Snppers and  Niners  for  reproducing lliaps in 
the  field" by Lieutenant A. A. Chase, 1t.E. 

74. ,I list of tlie tlepartnlental p~il)lications printetl a t  Delira D i n  
this year is given on page 30 in the  1tel)ort from the Dehra D a n  O5ces .  

DRAWING OFFICE. 

- - 
,.I. The Drawing O E c e  continued its normal work of colnpiling and 

s u ~ ~ ~ l y i n , ~  matcrial for t h e  engraving of all t h e  gcneral small scale maps of 
the department and tlie fair tlrawing of sucli of them a s  a re  printed hy 11elio- 
zincographv, the  m:~iutennnce ant1 correction of the  officc copies of i ~ l l  the 
maps of the  dcpartnient,  ant1 the I~ringiug u p  t o  date  of old maps which had 
t o  he reprinted. During the ycnr morlr was done on 29 sheets of t h e  Illtlia 
ant1 Atljaceut Countries Serics, on t l ~ c  scale of i&,l on 2 shects of tlie new 
Southern Asia Serios, on t,lie scale of iTiro&, and on 37 sheets of tlia general 
nlaps of India ,  on vnrious scales. 

T l ~ e  prepzratiou of tlegrce sheets fro111 the  old Atlas  sheets has  I~oeu  
continuetl and 21 such sheets have Imen talrcn in I ~ a n d .  

Of maps, on various scales, whicli had to 11e reprinted, 80 were worlretl 
on tluring t,he gear. 

Corrections o r  additions were made t o  125 sheets on various scales 
which had been drawn t)y p:trt,ies and  circles. 

Of indexes, provincial antl district maps, and large scale plans of cities 
and cantonments, 81 mere worlred on during the year. 66 sheets of e s t m -  
departmental morlr were taken in hand. Aniongst these were many maps 
and plans for thc Census officials, and olie entirely new rlrawing for the )nap 
s h o r i n g  the  name and position of every railway station in India. 

44 sheets of misccllaneous specimens, spmhols, Bc., for departmental rise 
mere taken in hand. 

i G .  The worlz of the office copy or record section is always 1le:~vy; 
every new railmap and canal and every n~lrlition t o  main roi~rls, o r  chnngo 
in bonnrlaries has t o  1)c ntl(1etl on t11c office copies of all the maps of the 
departmcnt;  the  recent prnvirlcinl r rnr*range~~lrnt* in 13engr:~l alone affccted 
"0 of our sheets. 
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ENGRAVING OFFICE. 

77. The E n p a v i n g  Office has been employed on maps on the  scales of 4 
nriles t o  1 inch and *, and on all t h e  general smaller scale maps of the  
department. 

Considerable progress has been made with t,he new edition of the  32-mile 
m a p  of India  in 12 sheets and this map will be  finished during the  
coming year. 

A consitlerable amount of work still remains to  be  done on the  new 
64-mile map of India, \vlrich will not be finished for 2 o r  3 years t o  come. 

Corrections have been made to the 96, 125,192 and 256-mile maps of India  
and a new map on the  128-mile scale has been published during the  ycar. 

T h e  engraving of the first degree sheet, (KO.  38 N ) ,  based on surreys 
subsequent to  1905 has been taken up  and is nearly finished, this map  will b e  
publislied early next year. Five sheets, (Nos. 34, 47, 53, 83, 94 ) of tlie -O 

series have been worlred on (luring the  year, and one sheet of the  Interna-  
tional map on this scale was conrmenced. Kumerous district, prorincial, 
miscellaneous and index maps Ila\-e been p~~eparecl,  o r  corrected. Amongst 
the  1)ublications under this 11e:rd is a new edition of tlie map of Calcutta on 
the  scale of G inches to  1 mile. 

78. The normal enrploj-ment of the ofice for some years to  come will 
b e  a s  follows :- 

( i )  The coml~let,ion of the new 39-mile map of India  and Adjacent 
Countries, ant1 t,lle revision of the plates of the  64-mile map. 

( ii ) T l ~ c  engraying of t ' l~ose sheets of the India and Adjacent Countries 
series, on tlie scale of roo~~~~;on,),  and of t,he degree sheet ancl &-inch serics which 
are  likely to  he 111ost in demand, us i~rcluding important towns, big nlilitary 
centres nntl rnancrnvre areas. 

( i i i )  One slrcet of the international map of the n-orltl on the scale of 
,,,,,:,,,,, is in hilntl, and atlt1ition;tl slrccts \\.ill be talicn up i ~ s  occasion off'ers. 

PHOTO.-LITHO. OFFICE. 
i !  Tlre~,c Itas I ~ r e n  a g c ~ ~ c ~ : r l  inc.1-ease of \vo~.lc oyer 1910-11 both in  the 

nurnl~c-ar of maps printctl ant1 in tlre tcjtirl nunrl~er of pulls, wlricl~ has 
neccssitntrtl a consitlcrnl)l~~ cspcntliturc on ovcr.tinie \rorl<. During t , l~e  year, 
231 s l ~ r c t s  i l l  new 1-inch ( s ta~r t l :~~ , t l )  f o ~ m  \\.ere ~)rrl)Iislrccl, including prelimi- 
nary ant1 ~)i~ovisinnal ctlitions, r~c\ \ .  pnl)licatio~r ant1 re111.int. editions to  rcplonislr 
stocli. Of tl~cscs '"12 11-e1.c i l l  t~c~lon~,s ,  4 in l.)lacl< ant1 l)ron.n, nl~ll 5 in 1)l;~cli 
only. T l ~ i s  s l ~ c ~ \ - s  i111 i~ tc~~c ,asc  of !to s1re11 s l~ce t s  o\.cr 1910-11, ar~cl of I5 over 
1909-10. Sixty-one tlrg~.ec ant1 fourtren shects, (inclurliugrrpri~rts,  'kc., 
a s  al)ovc ), n-rre ; ~ l s o  published. 

SO. Some 1)rngr'css 11"s heen matle in conucction \vith tlre protluction 
of Inye13 m;rps. T l ~ c  tlitliculties i ~ r  protlncing and sccu~.ing good I-egistr;~tiou of 
t l ~ c  ~irr ious 1;rycr taints lt:~ve hccn suecessfnllg su~.nlo~rntrtl ,  ;~nt l  satisf;rctory 
~~c~srr l ts  11;1vt~ irecll i~ttainrtl .  T ~ v o  1:lyer maps a re  in p~.oof stage i ~ t   resent, 
anti \ \ - i l l  s l~ort ly  bt: 1)rintctl. 

S I .  1Vitl1 :L \.ic\v to  1tccl)ing :tl~rc;let n.it11 t l ~ c  1:rtest printing ~netlrotls, 
a nc\v ~wl)lrcr o f i c t  111.inting ~ ~ i : ~ c l ~ i l r c  l ~ a s  I.)ccn inst;~llrtl. I t  is too cwrly yet 
t o  jutlgc tlrc rclsnlts of l ) r i ~ ~ t i ~ ~ g  ~ I . C ) I I ~  rul)bcr, but it, is Iropecl tha t  t h e  IICIV 

mctl~otl \ \ , i l l  offer ~nntcri;rl ntlv;~~~t;rgcs. 
S2. 111 the r n o ~ i t l ~  O F  IIarclr this year tlro I ~ L I ~ P  Zeiss "ilpoclr~*onrntic 

J'l;innr" Icr~s int lc~~tct l  for in 1906 a~.rivccl. Tlre nialiers cspcriencetl great 
tl i t l ic~~lty i l l  n ~ i ~ l t i ~ ~ g  the pi,is~n for this 11-ns, ; ~ n d  it  is uiirle~~stootl that over t l ~ r e e  
rvcrt. ~.(tjc:ctctl t l ~ r t ~ l  as  nnsirtisf;lctory hcforc :r srrcccssfril result n-as 
irtt:~ine~l. T l ~ r  lctrs lras :I. fc.cal Icngth of 1,700 min, woi-kiug a t  a n  aperture o 
. . ,:. J t  II;IS I I ~ C ~ J I  tcstctl a t  frrll sc;llc on a 4(i-i inch x 23 i n c l ~  p l ;~ t r ,  and 
foiintl clrritc, s;rtisf;rctory. MTitlr a snr:rll apcrttrrc, a plate 50 inclrcs x 40 i ~ ~ c l i e s  
can casily 11c covcred. 

8:;. il glass idate polislring lnacl~inc has also bccn installetl. 
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TABULAR STATEMEXT OF OUT-TURN OF PHOTO-LITHO OFFICE. 
1 .  

.This shotvs n decrease. This is due to the inct that the 3Iap Record nud Iesue OKice flow desl,atches and charges 
for l~enrly all the oxtm-de~artrneotnl maps printed by the Photo.-Litl~o. Office. 

t This na iu statements of previous yenrs only includes litha. impressions. 

9 
. - . . - , . . - - 

~ X A R K E .  

1 8 

h t r n  

ahcwn). 

I n  ndrlition, there welo 60.036 hnlf-tone pulls a n d  43i.820 line-block pulls, (chiefly Wcather  Charts) .  
103,000 ., ,. nnd 11 1,300 ,, ,, i n  1910-11. 

against f 114,846 ,, ,, nnd 68,390 ,, ., i n  1909-10. 

1909-'10 ... 

1910-11 ... 

1911-12 ... 
. - ,  - .  

The  o n t ~ u t  of the  Type Section is n o t  included in  thc nbove atetoment. 

The Type Soction p h l i s h e d  7,988 pnges or  items, 1,131,019 copies, 2,014.iGG imptessions. 
14.604 ,, or ,, 1,235,161 ,, 2,104,755 ,, i n  1910-11. 

ns n@'inst f 12,185 ,, or ,, 1,435,093 ,, , 5 3 5  , i n  1909-10. 

a. 
1,54,494 

1.64,193 

1.47.867 

MAP RECORD AND ISSUE OFFICE. 

84. The gross face value of the maps received from the printing offices 
during the year amounted to Rs. 2,28,331. This sum includes Rs. 16,235, and 
Rs. 13,OGG, the face value of maps printed in the Engraving Office and at 
Dehra Dun respectively. 

R3. 

2.13,694 

1,7i,900 

!2,01,304 

85. The following table shows the maps printed and received and their 
face ralues :- 

R8. 

51.586 

50,693 

24.9Wt 

2,GQi 

2,559 

2,686 

1,574,180 

1,383,147 

1,564,490 

Cluss of mnps. 

... ( I )  O e o p p h i c ~ l  lunps ... 
(11) Indin nu11 Adjncent Coi~ntr ies  (Hnlio) ... 

(111) Qnnrtrr-inch sheets- 
... 

( I S  Plnns of Cities and  C n n t o i ~ m ~ n t u  Vnrious 34 ...... 12,RIlD 
K] M n n g ~ d n t i o n  and trnvrtae chnrta 4 i  l.4G3 

( k I )  Ithdra. mnps . . 24 p :~.o:jn 
... (XII)  JLisccllnnrons mnps ... Tnrioua 2 i 3  35 4>,OR1 ----- -- 

Totals ...... 611 : i l l  2,28,331 

Corresponding totals for  1910-11 ...... 541 325 2,17,431 

Sculc. 

I 

SmnU S. Vniious 
1 - 

I .000,UU0 

l inch= 4 miles 

1,053 

1,104 

1,263 

Vnlue. 

118. 

3.712 

6.300 

1,500 
lIi,636 
4,!130 
4,020 

81,149 
10,i30 
l i ,467 

1,780 

I ,(ion 
l4.4i7 

6 i 3  

NUJIBER OF I)IFFERENT 
I U P S  O F  E A C I I  CLASS 

RECEIVED. 

3,750 

3,GG3 

3,949 

Nrm puhlicn- 
tionsund 

New Editions. 

2 

l n  

...... 
35 
1 3  

1 

159 
23 
13 

j 
...,.. 
...... 

1 

... 1 inch= 4 m i l ~ s  

Reprints. 

2 

2 

3 
1 
4 
9 

2 
...... 

2 i  

3 

1; 
149 

l i  

kI) (Old style sheets) ... ... 
(IV) I-inch Stnndnrd) n h e e b  

( 0 )  [Alorlern) ... ... r) (Preliminnry) . . .  ... 
r )  (Oh1 style) ... ... 

(V) Prorincinl nlops ... ... 
... 
... 

1 inch= 4 rnilps 

1 inch= 1 mile 
1 inch = 1 mile 
1 inch= 1 nlilc 
1 illah= 16 lnilcn 

( 1  inch=&!  mile^ 
1 inch= 4 n ~ i l r s  
1 inc l~=  4 miles 
1 inch= 8 milcr ... 



86. The total number of 1)rintetl maps issued during the year was 2,88,633 
of an aggregate value of Rs. 1,39,270. The tletails of the sales were as 
follows :- 

Sales to - - - - -  / Number of mops. 

.Government officials . . . . . . 220.i37 71,634 
Indin Office . . . ,.. . . . l , i02 2.061 
Dopnrtlnental iss~ies . . . . . . 38.2:i; 42,i:J.I 
Privnte indivirlunls ... ... '24.410 19,1;52 
Acents . . . . . . ... S.459 :I.lu!l " 

Totals for 1911-12 

Corresponding lotnls for 1910-1 1 ... 230.94s 

MATHEMATICAL INSTRUMENT OFFICE. 

87. During the year under report, riz., from 1st April 1911 to 31st 
Marc11 1912, tliere was a lilarked imp~~ove~nent in tlie clemauds rnarle on this 
office, coinp,zl.ecl with those of the 1)receding 2 years. This is clearly illus- 
trated by the following table :- 

Valt~e of I n s t ~ . ~ o n e ~ ~ t s  issiuxl to Public Q#iee~*s. 

As a result, the profit and loss statement shows a profit of Rs. 6,204, 
(as against a loss of Rs. 6,891, shomn in the statement for 1910-ll), on this 
Iicad. 

85. On the other Iiantl, there was iL shrinkage in tlie work clone as  the  
following table n-ill sllow :- 

The profit nnd loss stateuler~t shows a loss ot Its. 4,71G, (as agaiust n. 
p i u  of Rs. 10,673, sllown in tlic s t a t e l~~en t  for 1910-ll), on this he~ctl. This 
loss was partly iittri1)otal)le to t l ~ c  i~ l~scuce  of the .Tuuior L1ssistar~t AInoager 
on leave, tho \vorli during his nbscncc clevolving 1;~rgely on lnoro or less 
untrained assistants. 

H9. Tllc follow in^ tnble s h o ~ s  the l l r ~ l n b ~ r  of cmploy6s a t  the clltl of 
each of tllc last 3 years :- 
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90. The  following table shows t h e  average number of employ& and 
their  pay :- 

363 at Rs. i9,SlO I 206 at Rs. 59,836 1 297 at  Rs. 62,981 

01. I t  may be noted a s  pointed ou t  i n  last year's report, tha t  certaiq 
standing charges, (representing supervision, rent, interest on plants and 
material, depreciation, clerical labour, &c.), ha re  t o  be incurred, irrespective 
of t h e  work coming t o  t h e  office, and consequently, the  so-called profit and 
loss in  connection with the working of the Mathematical Instrument  Office 
depends on tmhe demands received for instruments t o  be supplied, and for 
work t o  be  done. I n  calculating profit and loss, a percentage is a l lo~ved t o  
be  taken a s  credit, (25 7 over h001i ra lue  in the case of issues and 10 7 in  t h e  
case of work done), and a n  increase of demands means a n  increase in the 
amount  of this percentage, resulting in probably a gain, and a shrinliage of 
denlands means a reduction in the amount of the  percentage, resulting in  
probably a. loss, tllu standing charges remaining the  same in both cascs. 

92. Below are  given the  usual compnmtive figures for -the last three 
years :- 

Total issr~er to Pl~hlir  Ofices as sho\\n in thr Profit 
nnd Loss stat1.111mts of stores. 

Vnluc of rrpnirs to i ~ l s t ~ ~ ~ n ~ m t s  rcceircd for rrpnirs 
m111 retamed in n ~ervicenhle condition. 

Vnlr~r o f  ins tn~~nrnts  rrceirrd from O o ~ e r n n i e ~ ~ t  
Oliircrs xrhen no lnngrtr required. 

Book rn l~ lr  of the stock of in6tn1ments, kc.. in 
S r m r ~ n b l ~  Storr. 

Book r n l o ~  nf t l ~ v  stock of instn~ments.  
Rrl):~irnl,lr Storc. 

Totnl mluc of \rork dnnr in tb13 W o l - k s l ~ o ~ ~  l . .  I 
Vltl~lr of il~strulrlcnts ~rln~~r~filcturrd iu TYorkslrop for 

Survi~~et~ltl,,  Ston,. 
Fnllr<> nf inrtnlnlrnt+ pr~rvhrwed Iocnllp 1 
T'slnr o f  instn~~u, .nts  tm11 I I ~ H ~ ~ ~ I - ~ R ~ P  nhtninr<l from I 

En~lnnr l  tbruopll tlu. IJirc,ctor Gtm,.r,~l of Stows. ) 

!):2. Dtu-ing t l ~ c  )ea r  t11c <to('li of all the three s t o ~ ~ c s ,  the  Serviccxhlc, 
the  l<rp; t i r ;~l~le  i11111 the h1;lteri;~l Store\,  \\.:I.: t;il;cbn, iiotl the tliscrepnncies 
~ ~ o t i c e t l  Il:t\e 11cc.11 atlju.tct1. 

4 T11e \\.orltin= of tlrc. office on the  n-hole llas I,ccn very sntisfact,org, 
:in11 tlic ;lin~s uf t l l ~ ,  Protit  and Loss xcconi~ts  I~nvc l ~ e c n  carrietl out, so t11:lt 
t.11t: oftice lias done its worli ~ r i t l lou t  pr:ict,ically either gain or loss. 

5 .  During the year the follo\ving itenis of importnnce occurrctl :- 

( 1 )  Tlie Ahor Expedition, AIiri and RIisl~rni AIissiolls werc 
equippctl. 

( 2 )  The Fieltl l'rcys \\--as apnin got ready for trial a t  mnntrurres. 

(3) A little 1)roprcss was matle in the 111:1nr1fxcture of lcnses. 

(4) T l ~ c  cstcnsion of the tlivitling s l ~ o p  wnu completeil. 



11.-DEHRA DUN OFFICES. 
SPECIAL OPERATIONS. 

9G. The new apparatus for tlie conlpari.qon of standards of length which 
has  been designed Ily Sir Davit1 Gill, K.C.B., P.R.S., is on its way out  fro111 
England, and parts of it  have already arrived. 

97. The appamtns is prilnarily concerncd with the  measurements of 
geodetic bases but is of so complete a nature that  with its aid i t  will be  pos- 
sible to  deter~nine the lengtll anrl thermal constants of almost any bar  tha t  
has suit,ahle terminal marks inscribed on it. 

98. There are  two distinct and  separate parts  of the apparatus. The one 
is for  (leternlining the  lengths of the  wires with which bases a re  measured in 
the field, ant1 the other for dotermining the length of the  bar with which the  
wires have ljeen measured, ljy comparison with t h e  primary standard. 

99. The primary stautlard will probal~ly he a metre of pure nickel. I t  had 
been intended to employ a metre of silica-glass, which seeniecl to  have many 

adv;untages over other niitterinls, hut thc metre of this liincl in the  possession 
of tile National PI)\-sical 1,al~oratory a t  l<ew has shewn signs of secular 
clia~lge, and it  \voultl tllerefore Ile uusnfc, a t  any rate until fu r t l~er  Imo~vlcdge 
of its l~eliaviour has I~ecn accumulated, to  loolr upon i t  a s  a primary standard. 

I n  addition to the metre of pure niclrel there will be a ~ i ie t re  of iuvar, ( 36 2 
niclrel, 64 steel ), aud a 4- netr re bar also of invar. 

The last named har will be used for determining the 24 metre length with 
wllich the  wires arc  comparetl. 

100. The equipment formerly in use in Intlia consisterl of a set of G Colby 
C~ompensation I ~ i ~ r s  nud microscol)es ant1 a lof t ,  standard I ~ a r  of ~r rougl l t  iron. 
Thc latter on account of the large: size ant1 sonle\vllat irregular out,line of the 
dots  that  tlefine its lengt l~,  is unsnitablc for  ~vorl; of tlie retinement that  is  
uo~viitln~-s loolretl for, ;inti the Co~npensi~t ion I~ars ,  thougll Iiiglily ingc~lious, 
a rc  lal)orious to nsc, :LIICI their c o ~ n p l c s i t ~ .  m:~lies i t  difficult to  accorl~lt and 
a.llo\v for the rcsidni~l uncompeusntctl cl~;mgcs of length, clue p~incipal ly t,o 
difTerruces in the tcmpcratu18cs of thc brass arid the iron I ~ a r s  of n-l1ic11 tllejr 
a re  co~nposctl. 

101. Tlle Trigonotnetrical Sul,ve~. has t ic~-el  possessetl ally apparatus  for  
dc te~ .~nin ing  the coefficicnt,s of expansion of its stnntlartls of Icugth and it. n a s  
\.cr!- ueccsserj- that  this tleficicur~ shoultl IIC n~aclc poorl. 

10.1. Tllr scisrnoji~.al)lr II;IS I I ~ P I I  in action ;~nt l  certain improvements 
been etftTtC3tl. 'L'he 1)ill:lI' C!\-cn yet ilp[)c;".s not to  11aye sett,letl finall\-, 

nuil a ~ l j u s t ~ n c n t s  for ~)c r io [ l  hnvc to I ) ?  n~ntlo from ti111r t,o timc. 21 nullll>er 
of en~t,ht~unlics 11:tve Iwrn recortlctl ant1 t l ~ c  tlistnncc of the cpiccntre 
estimatetl, sho\r.iug s:~tisfactol~y ag~.ccrncnt wit11 tl1c1 cxti111ate from tile Silllln 
seismoyr;u~~s.  

103. I'l~otographs of tho snn hnvc bccn t,nltcu on 336 days, the sun  
IIeiug ol)scuretl 15- cloutls on t l ~ c  rc~naining (lays. 

104, h1ct3corologicnl ol)scrvntions Ilnve I~cen continnec1 a s  usnal a t  10 
t l .Ul .  i111tl 4 11.111. t~11'011~~1011~ tllC ?.Gal'. '\s tl10 ~ ' ~ s t l l t s ,  \\-it11 tile cscept,ion of 
raillf;lll rcntlillgs, arc  I10 lollger ~ ~ c t ~ u i r c t l  1 ) ~ '  tl~c: fiIctc'orc.)logicd L)cpnrt,nlent,, 
ccl.t;lil~ cllangcss in tllc t8ilncs of ol)sc~. \~ing will IIC lnaclc fl.olll' Jnnllnra 1C)13, so 
a s  t,o Itldtib tllc 0 l ) ~ t ~ ~ ~ ; L t i O l l ~  of grc:ltcl. 1)ri~ctic;xl use for Sllrrey opcmtiolls, 

COhlL'V'L'IS(: OFFICE. 

Gcotlclir zno~-k. 

1 X~unle~.ons c o ~ n [ ) n t : ~ t i o ~ ~ s ,  co~nl>rising con\-crsicjn of coor(lillntes for  
tl.;~ns-fl.onticl. t l r g l . ~ ~  t.ri:~.rlgnlation cl~:lrts, tletluctiou of tlYu:~rnic nut] 
ortl~olnc.t~.ic ht,igl~ts of locl<-~llt ,  I~c~l~c.l~-nlilrl<s : I~OLIK v;~~.iolls liues of le~\.ellillp, 
rcvlr~ction of i~z i lnn t l~  ol~*cr\.ntiol~s talcen on t l ~ c  Al)or Expetlition, allt( 
~ ) ~ . c p a ~ ' ; ~ t , i o l ~  of 7':11)lc SVI 1, i \~~xili:~r!- T;~l)lcs, II;~\-c bcen c:~r~*ietl  oat,. l\Tor]< 
also II:IS hoc.11 (lone i l l  conncctiol~ with ccrtnin nlitgnetic riuestions, size of the 
E:~t,t,lr, a l ~ t l  t l ~ c  Int,cr~~:ition:rl Atlas. 
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106. Twenty-one spirit levelling pamplilets aid 82 triangulation cliartv 
have been passed tlirougli the 1)ress and printed during t'lie yunr: tlie total 
numbcr of the  la t ter  now a~nount iug  to 112. 

107. The following pnblic:ttion$ have I~ccn  printer1 :- 

(a) " N o t , ~  on a cliange of the axes of the Torrcstrial Splieroid 
in relittion to  tlie tri:tngulittion of t,he G r e i ~ t  Trigono- 
inetricnl Survey of Intlin" Ily ,T. tleGrixaff Hunter ,  I\f.A. 

(b) "Rfisccllaneous papers relilting to  tlie ineasure~nent  of 
Geodetic B a s e .  by Jiitlcrin Invar  iipp:~ratus." 

(c) Professional Paper  No. 13. "Investigation of the theory 
of Isostasy in India," by Major H. L. Crostliwait, 1E.E. 

((1) ldOn the  Dcforrnation resulting from the  method of con- 
structing tlie Internatioiial Atlas of tlie World on tho 
scale of one t o  one million by AT. Ch. Lallemand." 
Translated by J. Eccles, M . k  

( e )  "A note by Major C. L. Robertson, C.M.G., R.E., on the  
representation of hills." 

Arrangements have been inade for the storage of all tl13 Profes.siona1 
Forms wl~ich  a re  now being supplied from this office. 

Geog~ap l~ i c  Work.  

108. Some topographical triangulation ha3 been finally adjusted, and  
some is at present in harid. Explorations in Tibet made by Indian Explorers 
a t  different times have been combined cllronologically in one book, which is  
now being sent t o  press. 

109. The following reports have been printed :- 

(a) Report  on tlie Surrey Operations, Mishmi hlission, 1011-12. 

( b )  Ditto tlitto Hliarnti Long Mission, 
1911-12. 

(4 Ditto di t to  Miri Mission, 1911-12. 

110. 1,117 stations were repitired by tlie district officers a t  a cost of 
Rs. 6,612-1-3. Out  of 340 tlistricts from \vhicli report3 :we due i~nnuzlly, 
20 failed t o  iiiake return;. 

D R A W I S G  SECNOX. 

111. The follo~vilig t:tl)le ~ l i o m s  tlie voluiile of work undertaken :- 

Nnrnlwr of allccts 
dmmn nnd acnt 

to 1'"". 

ScientiIir ~ l i a q a ~ u s  and c l~n r tn  . . . 
Gengmlthicol mol,s, - -  I -  rrnlc ... 

i.wo.tm 
Do. do. L n y r  rystorn, (npecim~n) . . .  
110. do. nm:dlcr ~ c n l e  . . . 

Xiscrll~nrous indrxes, plans, dingm~us. &c. . 

Tritmouletim cbnrtq . . 
I ~ . r ~ ~ l l i n , ~  chnrte ... 
Coronntinn Durhnr mnpe ... ... 
Sperinl mops-Hkaruli Long Ihtierion 

Do. do. for Doctor Stpin . . 
Extrn D r p s r t m ~ n t n l   nape-(I) District m a p  of  
Horhi~rpur,  and (2)  Coiintry bctwcun Awbili  nod 
l '& l l i~~~ t .  



PI-IOT0.-ZINCO. SECTION. 

112. 1,550 mzps an11 diagrams were pl~otogr,~plied ag;ziust 1,944 i n  
1910-11, very little morlc m.ts received for photographing duriug the months 
of February, March, and April whicll accounts for the slight Ealling off. 

113. The uumher of impressions pulled mas 289,116 a p i l i s t  294,118 in  
the pl-evious year. Tlle litliograpl~ic machine m,ts eml)loyetl t l ~ r o i l ~ l ~ o u t  
the  year printing the mapr of Dr. Stein's esploratiou, can to~imeut  maps, 
forest maps, triangulation ant1 levelling charts. 

114. The letter-press macl~iue and stereo-typing plnut have heen 
inrtalled ant1 erected during the year. Tlle letter-press ~nxclline w ~ ~ s  em- 
ployed througllout the year printin: dspwtrn3ntal form;, the  number of 
impressions pulled was 265,61.7. 

FOREST NAP OFFICE. 

115. The numher of mzps, of the gross face value of Rs. 14,699, issued 
to the Forest and other officials aud t o  the  public during the year, mas 
10,453, which is a decrease of 6,859 from last year. The sum r e ~ l i z e d  by sales 
amounted to Rr.  2,681, agiiiust Rs. 1,724 in the previous yew.  OE this  
amouut, Rs. 2,096 was ndjubjted by hook-debit and Rs. 535 accrued from 
sales to  private individuals and trading companies. 

116. The following table shows in abstract form, the  work dealt with 
by the Office :- 

I 

Class of map. I b,,d, I Drawn and sent I to pl.ess, Published. 

I-inch, ?-inch, md &inch maps of Forest Surreys 

Proxincinl, Dirisionnl, nud District Forest mnps 

Working Pln~ls  and Uiscell~ncous mops 

I i i  

1.5 

17 

99 

12 

26 

IOS 

2 

16 
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111.-CIRCLE AND LOCAL DRAWING OFFICES. 

NORTHERN CIRCLE DRAWING OFFICE. 

117. The normal main work of the  office was the  examination of 
1-inch (standard) sheets drawn by t h e  various parties, the  completiou t o  
margin and exanlination of n few sheets owing t o  small additional surveys, 
t h e  dmn-ing of degree sheets, and the  examination of a few 1-inch (standard) 
sheets  coml)iled and dmwn in the late United Provinces Drawing Office. 

118. The following is a summary of the  n ~ o r k  in hand and sent to  
press :- 

1 I Number of Sheets. 

I 

SOITTHERN CIRCLE DRAWIPI'G OFFICE. 

Scnle. 
In Laud. 

I 
I-inch (standnrd) shc,rts ... , , . ! 1 inch = 1 mile 

Do. do. (2nd Edition) . . . I  Do. 
DO. do. (Ruprints) 1 DO. 
Do. do. (Prelirninnry) . . Do. 

D c p r r  "beets ... I I l inch=4 miles 
4 Cnutonlurnt lnnpu ... 

Misrcllnnroi~s mnps, (Dellri) . . . 

119. Tlre final esan~in:ltion of 65 I-inch (standard) sheets and the fair 
t l r :~~vinp  of 6 1-inch (stantlard) sheets, 4 degl-ee slleets, 4 sheets of thc  nlap of 
t l ~ c  Periy5r and P n t ~ ~ l ) i \ - j r  Cntcllment Areas nncl 20 special forest editions 
n.c3re roinpleted ; tllc f:<ir drawing of 25 stantlartl sheets n l~ ic l l  Ivcre received 
incomplete from parties n.ns also con~pletetl. The fair dranillg of 2 1-incll 
(stantlard) sheets ant1 3 degree sheets \\-;IS con~niencetl hut  not cornpletet.l. 
Consitlcr;~l.)le assistnncc was given t o  llart,ics to  conlpletc thcir current 
~ l l i i n g .  13  p i~p i l s  n-ere tt,ai~rctl in tlrn~viug :rntl typiug. 

Sent to press. 

62 ' 160 
i 9 

1 
0 6 

9 7 I; 
I 

0 

120. The Photo.-Zinco. Scction ontlertooli n o s t  of the photogmplric 
\-antlplx. ~ o r l i  rcrlnired 1 ) ~ '  the parties. 

' ' I "' 

4 
I I 

1'11. Tllc onlj- sllrets reportetl a s  sur.\eyetl iu 1!)10-11 nhicll were 
 rot su l )~ l l i t t e~ l  for 11ul)licatiotl I)c,fore the 30th Septenll)cr 1912 wcrc t l ~ c  
folio\\ i 1 1 ~  - 

EASTERS CIRCLE I)RA\VlKC: OFFICE 

1 I)ut.itrg this season tl~c. ofice tlcalt n-it11 the tllnpb of season 1910-11, 
wllcu tlrurc 1vc.r.e only :3 partit,s in tllr cirt-lc. 

I.'::. Orlt of tlrrl 41 slleets completely su1.1-eyed, 40 were sent in IIJ '  tllc 
]1:1rt ies for es;~min:~t  ion nntl prllrlic;,tiou. zlll  of tllcse I ~ u t  olle ~ v c r c  forwarrlcd 
t o  C';rl(wtt:~ for p~rlrlicirtior~ 1refor.c the ctld of the stason under report, autl 
t , l ~ r  rcnlairling one n-;ls for\va~,tletl in Octobcr 1912. Fiftcen of tltcsc slleets 
c . o ~ ~ t n i n ~ r l  for,cbigu territory, of w11icl1 o n l ~ -  r c c o r ~ ~ ~ ; ~ i s s x n c e  surveys 011 thc 
)-irl(*ll S C R I C -  a re  i r l  esistence, nut1 tllcy \\ere coml)letetl to  mnrgir~ iu tho 
tlr;~\\.iny offtcr 11y cn l :~ t ,gc~nl~nt  of  the f-inc.11 suryeys. T ~ v c . l ~ c  slrects wcrc! 
sllllnlittrrl otlrc~r\visc itic~oml)lete I)y the ticltl pa~rtie.~, nntl 11-crc completctl in 
I l 1 t s  ~lr,;l\vinp oflicac. an11 (Inring recr>ss 12 tlr,:~fts~nrn \I-cre lent t o  the partlies 
t o  :~.ssist i r ~  tllr rn:rlq)ir~g of tllc r~irrer l t  scnson. 

124. One- t l ( y l ~ ~ t ~  s1lcr.t rn;lll n a s  tlt,an 11 nntl fot.\\-;~r.tled to  C';llcutta for 
l ~ ~ r I ~ l i r ; ~ t i o ~ r  ; I I I I I  H arc  r~o\v in I~i~tltl .  

1 0 1 1 1 '  c n n t o t l r ~ l ~ r ~ t  rlta[l \\.;IS clrn\\n nr~tl for~\\nr~tlerl for pnl~lication 
n11.l ; I I + I  ollc. trinugulatiotl clrnrt. 
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BENGAL DRA\VING OFFICE. 

(Sta~zdard ,Ifappir~g Section). 

126. The following 14 1-inch (standartl) maps with ;L mappetl are;& 
of 3,177.66 square miles have been suh~ni t t ed  (luring the  year for t h e  
publicztion of a przliminary e l i t ion  of each :- 

72 ?Fb, e,, [&,I, (olrl style 30 inches x 15 inches, brought up  to margin 

for a second edition), ,*, z, 73 $, 
and the following 17, with a n  area of 3,252.72 square miles, h a r e  been 
conlpiled during the year and snbmittccl for the preparation of prints for 
supplementary survey :- 

72 &? 73 I,  3, .s, 7,  s,!,,;o, l l , l 3 ,  1 1 ,  I?. 

127. The followiug four 1-inch (standartl) sheets whicli were completed 
in former sansous for surveyed areas ;we still held u p  for the iucorporation 
of the material of districts Jalpaiguri, Gaya and Hazarih;tgh, no new worlc 
having been (lone in them during the year :- 

78 G%v 75 $I G. 
118. The following 57 1-inch (stnntlard) sheets with no approximate 

area. of 13,912.46 square miles are  in  h;~n(l  for the publicntion of either n 
preliminary edition or  of prints for supplementary survey :- 

F i r e  sheets, riz. :-72 and 72 ,&(j, were practically ready 11at 
unfortunately could not Ile sent in for piil~lication I~eEore 1st  Octoher a u d  
hence coulrl not be included among the maps submitted for l~ubl icat iou 
during the year. 

1%. I n  addition to  the above, the following 32 1-inch (standard) sheets 
\vhich were dmwn in previons years iu pencil for t115na mappins pllrposes 
are still in pencil hnt  will g~- i~ t lo i l ly  I ) c  ioltetl u p  for pul>l ic: l t io~~ :- 

130. Thc following eest~mination, cor~.ection nntl co1oarin:;r morlr 11;~s also 
I1et.n (lone :- 

( ( I )  1 0  uocorrect,etl proofs of I-inch (stnnc1:~rtl) s l ~ c e t s  11;~ve bpen 
ex ; t~n i r~c~l  a11(1 c o r r ~ c t ~ e ~ l .  

(1,) Fiscal lirnit,s :in([ cul t , i \ ' ;~t . io~~ 11:1vc been colouretl on 20 un- 
pul)lisl~ctl I>lacli prints of 1-inolr (st;m:lartl) sheets. 

( c )  26 p u l ~ l i s l ~ c ~ l  I)lacli p r i ~ l t ~ s  of I-inch (standnrtl) 511eets have been 
colourctl. 





PART IV. 

WORK FOR OTHER GOVERNMENT DEPARTMENTS. 

131. As in grevious years the Riverain Detachment of the  Northern 
Circle w s  esclusi\-ely employed on the riverain and rectangular surveys 
required by tlie Punjal, Government ( ride page 7 ). 

132. The R1;~t~lrematical Instrumeut Office s~lppl ies  and repairs certain 
classes of instrurnc~rts for every Govcl-nnlent tlepartment in India  inclading 
the Army Department. 

133. 17nrious forest surveys were carried out by the  parties in the 
different circles ( ride the  special report on Forest Surveys, page 13 ). 

134. Tlic surrey of the Q n e t t ; ~  Cantonment and civil station n.ns carried 
out  a t  the instance of tlre Clrief C:omnlissioncr and Agent to  the Governor 
Gener:il in HnlucliistC~n ( ride page 7 ). 

135 TJlc survey ant1 fair- napping of the C ; ~ u t o n ~ n e u t  of Sauta Cruz 
were cornpletetl ( ride page H ). 

136. Tlrc Pnurl1i!5r Cntclin~cnt area, in the Tmvancore Stnt,e of RIntlras 
~vius surve)-etl ;u11t1 iL coull)inetl map in 4 sheets on tlre 2-inch scale of the  
Periy5r and P;~ml)i!.iir C;~tcllment areas \\-as fair dran-n. 

137. A section of No. 10 Pa1.t.y \vas employctl in giviug practical 
t ,~xiuing in ~ n t l i ~ ~ t r a l  surveving tto officers of t ' l ~ c  Burma L ~ n t l  Recortls Depart- 
nlent nntil tllr 1st Al~r i l  1912, when i t  was transferrctl t,o that  tlepartment, 
( ~:i t le  I):Lfie 9 ). 

1:18. Sur\e! cl~~tnclrnr'nts ~ v c r c  :tttnclrctl to  tlre A l ) o ~  Eslwdition, the 
R1i1.i :uiitl AIislrlni Alihhions on tlrr N. 11. frontier, alitl to t l ~ c  H l i : ~ n ~ t i  Long 
Rtihsion in Sort11 l:nrlnn, ant1 c~sccutetl rucouu;~iss;~ncc survej s for tllc Forcigu 
ant1 Arnry L)cy)nl.t~nents. 

1:19 Tlrr rc~~~roduc t ion ,  for other dcl)nrtments, of mnl)s, plans, aud 
illrlst~.:~tion\ tlr;~t do not rccluile to  hc retlri~\vn, does not intcrfrle nit11 the 
nornlnl \\o1.1, ot tl~cb S u r ~ e y  of Int l i :~ :~n t l  is a lnnys untle~.talicu wllcu :islred 
for. On t l ~ c  o t l ~ t ~ r  Ilnntl, the ;uirount of tlra\ring ;~n t l  compilation that  can 
I ) c  (1011~ tor c\tr;u-tlel)nrt~~~t,nt;d purposes is lin~itecl, nut1 i ,  nccessnrily confiuetl 
t o  urgently ~.ec~r~irct l  ant1 iml)ort:int \\'orli. 

140. 1)nriilg tlrc year special drawing n~lt l  conlpilntiou havc becn done 
for thc  folio\\ ins .- 

Tire Gc)vc~.nnicnt of Intlia. 

Locnl G o r c ~ ~ n m e n t s  nntl AtInrinistr;~tions. 

'1'111. Clricf of tlre Gcner;~l Staff. 
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Maps, plnus, o r  illustrntious were reprocluced for the  following i n  
addition :- 

Gener;il Oficers Commandin,o Divisions and Brigades. 
The Director-General, Military Works. 
The Director, Geological Survey of 1n:lia. 
The Director-Generd, Commercial Intelligence. 
The Director-Gcoernl of Observatories. 
Tlie Consulting .ircliitect t o  the  Government of India .  
Tlie Ofticer on Special Duty for Enrluiry into Prices. 
The Engineer Otficer on Spec id  Dnty, Dellii. 
Tlie Chief Inspector of Mines in India. 
Tlie Intlian AIuseum. 
Tlie Sn1)erintrntlents Government Printing. 
The Director-General of ,Qrchzology in India .  
Tlle S~per in t~en t len t ,  Hindu and 13nddhist Monuments. 
The Controller of Patents  and  Designs. 
Tlie Great  Intlian Peninsula Railway. 
The Eas t  Iutlian Railway. 
Tlie Bengal-Sajipnr Railway. 
The Eastern Beuffnl S ta te  Railway. 
The Bengnl and Xorth-Western Railway. 
The Karichi  Extension Railway Survey. 
Loc;ll Census Superintendents. 
Sanitary Comniissioners. 

elneers. Chief En,' 
Forest Departmcut. 
Police Department. 
Postal  nlitl Telcgrapli Department. 
~ l g r i c u l t n m l  Department. 

141. Some ~vorlr was a150 (lone for  puldic I~otlios o r  societies, 3uch a s  
the  P o r t  Trust  C't~~iimissioners, Cnlcutta i~ncl M:~dr iz~ ,  the  Intlian r ls t rono~nicnl  
Society, tlie C;ilcutta Ycliool of - l r t ,  the Pltotogral~hic Society of Hengal, 
&c., ancl in n few cn.;es, for private firms. 

4 .  A .<urvcyor fro111 NO. I Piirtv ,iccornp.inic 1 J11.i. l$ulloclr Worlrniizn's 
c?;l'e,litiou ;1111l .;l~r\.r.j-e~l ;in :LI.I: .~ of SBG stlu:r.r,: 1nile.i on tlic ~ ~ 2 1 5  of 4 i l l ~ l l  = 
1 mile on ant1 ill tllc \-ici1lit.y o f  the Si;id1~11 gI;~cier in H:tltist,in. The o r t l i ~ ~ n r ~  
pay "1111 tr.~vellitig ccl)rll.;Lbs of t'lie survc:yo~. we1.c j);~irl I)y tlic Survey of Iutlia, 
all ot,l~cr rstr:i esl)cnllitnre 1)cing m.'t I)y Mrs. I~ulloclz Worlrtiinn on the nutler- 
st,nntling tli,zt tlic n lq)  wonltl ~ ) I ; ~ - e f l  a t  tlie cliul)osal of the Survey of Intliiz 
orl tile ret~11-n of tile espctlition. 

143. 17 Innps v*erc c1rnn.n nn(l cnml)ilecl ;in11 :lo Inaps reprotlucetl a t  
Dellrn 1)iln of Dr. Stein's explor;rtions in C:llinese-Turkest5n and IVe3tel.n 
China, 1 DOG-08. 

4 -1 n11rnl)cr of ;~strononiical, I)nronletricnl, nn(l hyp5omctrical 
ol)ser\-ntious, talieu hy Cilptnin h ~ i l p y  in the coar+r! of n jor~rney frorn Polrin 
ac.ros+ Cl1i11a to Siitli~;~, Intlin, Iliive been workell ou t  in the Conlputing Officc 
at Ue111,ix Dill]. 

145. <L sectioll of tile Silrlla I)l,x\vinr Officc is cmployetl solcly on 
~nisc~l ln l ie  -11.; \\.o~.li for tlltb .\lilitary ant1 Foreijin l)upiirtrnents, nncl Ili~s turned 
otlt n, Inrgt. ~irurnl)c~. of milps. 
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